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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH WHC-SD-WM-DP-053 REV 0
Lab Segment Serial No. Customer ID:

Analysis: Sample Prep

Instrument: W3?2 S7Procedure/ Rev: L ID D
Technologist: Date: i -

Starting Time: 0 Temperature 3,

Ending Time: /0 Chemist:

Comments:

Description Lab ID Description Lab ID

2 jq V 12

3

4 ?( e f 14

5 15
6 16
7 17
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

,K~-f& -A-6000-881 (03/92)



WHC-SD-WM-DP-053 REV 0

ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:
LA-548-121 18 NOV 1993

PREPARED BY: DATE COMPLETE:
P. P. Bachelorf - 19 NOV 1993

UNITS: uCi/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC DET LIM % CT ER

STD V32-8530 CO-60 1.06E+02 104 1.4
CS-1 34 6.96E+01 89.7 1.7
CS-137 1.37E+02 104 0.9

BLANK V33-8630 CO-60 <1.30E-0S 1.30E-05
CS-134 <1.16E-05 1.162-05
CS-137 <1.31E-05 1.31E-05
CEPR-144 <8.15E-05 8.15E-05
EU-154 <3.58E-05 3.582-05
EU-155 <2.44E-05 2.44E-05
NB-94 <9.63E-06 9.63E-06
RA-226 <1.74E-04 1.74E-04
RURH-106 <1.78E-04 1.78E-04

107APCOM V34-8730 CO-60 <6.15E-05 <6.90E-05
V34-8830 CS-134 <5.25E-05 <5.65E-05

CS-137 <8.35E-05 <7.25E-05
CEPR-144 <4.19E-04 <3.79E-04
EU-154 <1.88E-04 <1.24E-04
EU-155 <1.29E-04 <1.24E-04
NB-94 <4.90E-05 <4.44E-05
RA-226 <8.75E-04 <8.90E-04
RURH-106 <9.50E-04 <9.15E-04

NARRATIVE: NO SPECIAL PROBLEMS
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

The results for the standard are in uCI/L.
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GAMMA ENERGY ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-053 REV 0

BEST AVAILABLE COPY

897

Seal No Sam .le Point Date Time ssued Priority

.I- T3-93 10:44 25
Determ.naton Methoo Standard Result Units Charge Code Reruns

GEA LA-54S-121 % RECOVERY NiL17 1
sample Sin Customer I0
'7 ,oo'' 4  STD

Remarks Calculations. Results

CCLX STD43-85 CD'c s -gj5*Ql*,0  f
R0I STD VAL /-0 191tm1

RESULT % REC n :f- g;USHR9LT STD VAL p.t A7
RESULT 0 RO6 K " "'"*us14?

it - I Anlyst . 2 Analyst - 3 Analyst - 4 Analyst - 5

Nrs His His t M sHIS HIS HI

Dale Time Completed L M

54. lR-C.1830



GAMMA ENERGY ANALYSIS - ACID DIGESTION

WHC-so-wM-DP-053 REV 0

Setal NO Samln e Point Date Time ssied Pority

V 33.-6630 107-AP 3- 3-93 10:53 25
Detemninaoln Method Standard Result Units Charge Cod. Reruns

GEA LA-543-121 uCi/ML N1L17
Sample S a. Customer ID

?IOA-t-. ELK
Remarks. Calcutaton,. RAutS"

COUNT AS uCI/L
LASER PRINTOUT
60C: : .orAC;/,,,L * g<: <5.s8 o r /

IMcs:<.1 X .l r" 1 <2.4V e'- RUSH
13rF c-s . Su 0" :<9. -op 0I,/I

*Cf./Pr:C.art-sR4'"R :<.-,sc o

A Ils Aals - 2 An"lySt - 3 An lyS1 - 4 An..yst - 5

Date Tnm. CompieteC La t ., -

5- 1 -

BEST AVAILABLE COPY



GAMMA ENERGY ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-053 REV 0

BESTAVAILABLE COPY

&IQ9

Serist No Sampe Point Date Time Issued Priority

V 3-. -8730 107-AP - 3-3 10:56 25
Ddel1minaton Method Standald Result Units Charge Cod. Reruns

GEA LA-548-121 uCi/ML N1L17
Sample 5i* Custom.r ID

? / -I 107APCOM
S Rsmrs. Cztculstioa. P55511Th - .3.1

COUNT AS uCI/L
LASER PRINTOUT

' 0c&<ass E.8SAC./rnL /,,wJ
elE e :be. U-N-ChL s.-'34 Cst4S.2CSE-IMVa/n4 121fbf1

-. 8:3 4.90 E - ' RUSH
2/4ga:< s, E.* t/e

A-lyst - I Ana 2 Analyst - 3 Analyst - 4 Analyst - 5

HIS 41s HI HIts MIS

//-/_ 23
DateTme Compoeed Lob Ln,'

/ 4.CO-13 / /~/S/ i~~~ 41- tie.60. a



GAMMA ENERGY ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-053 REV 0

Serat No Sample Po'nt Dale Tim. Issued Pro'Ity

V 34.%-C3O 107-AP - 3-93 10:56 25
Delerffinalon MethOd Slancard Result Unts Charge Code Reruns

GEA LA-548-121 uCi/ML N1L17 1
Sample se Customer ID

? / L, 10'-i - -o4 107APCOM
Remark, Calulatlons. Results

COUNT AS uCiIL
LASER PRINTOUT

.<' ,.qof-as C~"L 9F.:< .24 E-l /
0 Ea: i.2t ~R USH

Analyst - I Anarylt - 2 Analyst - 3 Analyst - 4 Analyst - 5

DateMrs Mrs .rs Mrs

Date ife Cormcleled Lao Lnt M g

//t93 ? zzi~

BEST AVAILABLE COPY

"-.6000-6%4 -- 831L/



G AMMA S P EC TR UM ANAL Y S IS

CANBERRA SPECTRAN-F V2.06 SOFTWARE WHC-SD-WM-DP-053 REV 0
18-NOV-9315:18:53

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 1 / ADC UNIT N
DETECTOR NUMBER: 4 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

UMBER: 1.0
UMBER: 41

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AND:
AN '7ED BY: JLA

SAMPLE DESCRIPTION: V32-8530
GEOMETRY DESCRIPTION: 22CC LIQ
SAMPLE SIZE: 1.00OOE-03 LI
STANDARD SIZE: 1.OOOOE+OO EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 1.OOOOE-01

COLLECT STARTED ON 18-NOV-93 AT 10:52:00

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3021. SECONDS
0.70 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 30-MAR-93
EFFICIENCY CALIBRATION PERFORMED 1-APR-93

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES CIC TO

so'.

*

*

*



18-NOV-9315:1'8:53

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERR
CHANNEL KEV KEV COUNTS COUNTS %

1 98.69 49.32 1.00
2C 1126.41 563.21 1.50

3C 1138.53 569.27 1.50

1209.36 604.69
1323.25 661.65

661.44
1591.65 795.87
1603.79 801.95
2336.11 1168.21
2346.36 1173.34
2664.84 1332.64
2730.36 1365.42
2800.99 1400.75
2921.47 1461.02

1460.67
3528.17 1764.52

1764.58

ERROR QUOTATION AT
PEAK CONFIDENCE LEV

1
1

.56

.59

1.68
1.68
1.89
1.89
1.99
1.85
1.88
2.00

1.67

1656.
2145.

2198.

2244.
1690.

1328.
1310.

727.
683.
206.

91.
80.
59.

28.

1347.
2483.

4589.

27826.
47001.

159.
20340.

1892.
385.

25346.
22955.

501.
234.
835.

769.
73.

64.

WHC-SD-WM-DP-053 REV 0

OR NUCLIDES

9.7 U-234
6.3 CS-134,

EU-152
5.1 CS-134,

BI-207
1.3 CS-134
0.9 CS-137

5.8
1.7
4.2

17.1
1.4
1.3

10.6
17.6

7.4
1.7
32.9
7.3

CS-134
CS-134
CS-134
CO-60
CO-60
CS-134
BI-214
K-40

BI-214C

1.96 SIGMA
EL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

KGROUND
KGROUND
KGROUND
KGROUND

SUBTRACTION PERFORMED USING FILE
DESCRIPTION: BKG
COLLECT STARTED ON 22-JUL-92 AT
LIVE TIME: 60000. SECONDS

BKO014

14:00:00

4
5
5B
6C
7C
8C
9C
10
11
12
13
13B
14
14B

BAC
BAC
BAC
BAC

302



18-NOV-9315:18:53

SAMPLE: V32-8530
DA WOLLECTED ON 18-NOV
DEw-,ED TO 0. DAYS,

-93 AT 10:52:00
0.0000 HOURS BEFORE THE START OF COLLECT.

R A D IO N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI

MEASURED ERROR
DECAY

CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AC-228A
AC-228B
AG- 108M
AG-I IOM
AM-241
AM-243
AM-243A
AM-243B
AR-41
AU- 198
BA-133
BA- 139
BA- 140
BA- 141
BE-7
B1 7
BI -2
BI-214
BI-214A
BI-214B
BI-214C
CD-109
CE 144
CE-139
CE-141
CEPR144
CO-56
CO-57
CO-58
CO-60

LLD<1.55E+00
LLD<1.55E+00
LLD<2.17E+00
LLD<3.63E-01
LLD<1.85E+00
LLD<1.59E+00
LLD<4.24E-01
LLD<4.24E-01
LLD<1.36E+00
LLD<2.51E-01
LLD<3.24E-01
LLD<4.78E-01
LLD<8.93E-01
LLD<1.35E+00
LLD<9.15E-01
LLD<3.41E+00
LLD<3.48E-01
LLD<2.61E+00
LLD<2.19E+00
LLD<2.19E+00
LLD<3.01E+00
LLD<9.51E-01
LLD<5.27E+00
LLD<1.15E+00
LLD<2.02E-01
LLD<2.74E-01

LLD<1.55E+00
LLD<1.55E+00
LLD<2.17E+00
LLD<3.63E-01
LLD<1.85E+00
LLD<1.59E+00
LLD<4.24E-01
LLD<4.24E-01
LLD<1.36E+00
LLD<2.51E-01
LLD<3.24E-01
LLD<4.78E-01
LLD<8.93E-01
LLD<1.35E+00
LLD<9.15E-01
LLD<3.41E+00
LLD<3.48E-01
LLD<2.61E+00
LLD<2.19E+00
LLD<2.19E+00
LLD<3.O1E+00
LLD<9.51E-01
LLD<5.27E+00
LLD<1.15E+00
LLD<2.02E-01
LLD<2.74E-01
LLD<2.30E+00
LLD<3.87E-01
LLD<1.51E-01
LLD<3.54E-01

1.06E+02

LLD<2.67E+00
6.96E+01

LLD<3.75E-01
1.37E+02

LLD<3.04E-01
LLD<7.48E-01
LLD<6.41E-01
LLD<3.18E-01
LLD<7.18E-01
LLD<8.75E-01
LLD<4.03E-01
LLD<2.86E-01
LLD<3.69E-01
LLD<3.81E-01

LLD<2.
LLD<3.
LLD<l .
LLD<3.

1.

30E+00
87E-01
51E-01
54E-01
06E+02

LLD<2.67E+00
6.96E+01

LLD<3.
1.

LLD<3.
LLD<7.
LLD<6.
LLD<3.
LLD<7.
LLD<8.

75E-01
37E+02
04E-01
48E-01
41E-01
18E-01
18E-01
75E-01

LLD<4.03E-01
LLD<2.86E-01
LLD<3.69E-01
LLD<3.81E-01

+-1.47E+00

+-1 .22E+00

+-1 .45E+00

NUCLIDE

WHC-SD-WM-DP-053 REVO

+-1 .47E+00

+-1.22E+00

+-1 .45E+00
CS-136
CS-137
CS-138
EU- 152
EU-154
EU-1 54A
EU -5
FE
HF-181
HG-203
1-131
1-132

911.07
911.10
338.40
433.94
657.76
59.54
74.67
74.67
43.10

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
609.32

1120.28
1764.51

88.03
133.51
165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
123.10
105.31

1099.25
482.20
279.20
364.48
667.69

0.14
0.10

0.03
-0.01

-0.00



1-133
1-134
1-135
<-40
'R-85
'R-85M
(R-87
(R-89
-A-140
-A-142
IN- 54

MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-237A
NP-237B
NP-238
N P -239
PA-233
PA-234M
PB-210
PB-212
PB-212A
PB-212B
PB-214
PB-214A
PB-214B
PO-210
P0-214
P0-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SB- 125A
SC-46
SE-75
SN- 113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TH-229
TH-229B

LLD<3'. 57E-01
LLD<5.48E-01
LLD<8.31E-01

3.04E+00
LLD<7.44E+01
LLD<2.12E-01
LLD<8.12E-01
LLD<1.18E+01
LLD<1.61E-01
LLD<7.88E-01
LLD<3.72E-01
LLD<4.37E-01
LLD<2.17E-01
LLD<3.O1E-01
LLD<3.27E-01
LLD<3.51E-01
LLD<2.25E+00
LLD<1.57E+00
LLD<8.41E+01
LLD<8.71E+01
LLD<1.67E+00
LLD<1.64E+00
LLD<7.48E-01
LLD<7.68E+01
LLD<3.05E+01
LLD<5.20E-01
LLD<5.18E-01
LLD<8.O1E+00
LLD<7.97E-01
LLD<7.97E-01
LLD<1.26E+00
LLD<3.42E+04
LLD<1.49E+04
LLD<2.64E+04
LLD<2.23E+03
LLD<7.22E+04
LLD<5.64E+00
LLD<5.42E+0Q
LLD<1.50E+00
LLD<2.07E+00
LLD<3.08E+02
LLD<3.39E-01
LLD<6.49E+00
LLD<6.81E-01
LLD<1.13E+00
LLD<1.13E+00
LLD<4.45E-01
LLD<3.86E-01
LLD<4.99E-01
LLD<3.27E-01
LLD<5.65E-01
LLD<1.52E-01
LLD<1.40E+00
LLD<1.53E-01
LLD<1.69E-01
LLD<5.41E+01
LLD<2.46E-01
LLD<1.62E+01
LLD<6.59E+00
LLD<8.04E+00

+-2.92E+00

LLD<3.57E-01
LLD<5.48E-01
LLD<8.31E-01

3.04E+00
LLD<7.44E+01
LLD<2.12E-01
LLD<8.12E-01
LLD<1.18E+01
LLD<1.61E-01
LLD<7.88E-01
LLD<3.72E-01
LLD<4.37E-01
LLD<2.17E-01
LLD<3.O1E-01
LLD<3.27E-01
LLD<3.51E-01
LLD<2.25E+00
LLD<1.57E+00
LLD<8.41E+01
LLD<8.71E+01
LLD<1.67E+00
LLD<1.64E+00
LLD<7.48E-01
LLD<7.68E+01
LLD<3.05E+01
LLD<5.20E-01
LLD<5.18E-01
LLD<8.01E+00
LLD<7.97E-01
LLD<7.97E-01
LLD<1.26E+00
LLD<3.42E+04
LLD<1.49E+04
LLD<2.64E+04
LLD<2.23E+03
LLD<7.22E+04
LLD<5.64E+00
LLD<5.42E+00
LLD<1.50E+00
LLD<2.07E+00
LLD<3.08E+02
LLD<3.39E-01
LLD<6.49E+00
LLD<6.81E-01
LLD<1.13E+00
LLD<1.13E+00
LLD<4.45E-01
LLD<3.86E-01
LLD<4.99E-01
LLD<3.27E-01
LLD<5.65E-01
LLD<1.52E-01
LLD<1.40E+00
LLD<1.53E-01
LLD<1.69E-01
LLD<5.41E+01
LLD<2.46E-01
LLD<1.62E+01
LLD<6.59E+00
LLD<8.04E+00

529.69
847.03

1260.41
+-2.92E+00 1460.75

513.99
151.17
402.58
220.90

1596.20
641.83
834.83
846.76

1274.55
1368.60
702.63
765.78
657.92
86.50

195.00
213.00
984.45
277.60
311.98

1001.03
46.50

239.00
239.00
300.10
351.92
351.92
295.21
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
427.89
427.89
1120.45
264.66
-391.67
513.99
555.60
1383.94
1121.30
140.51
159.00
109.27
228.16
84.37
86.44
137.02

0.27

WHC-SD-WM-DP-053 REV 0



TH-229C
TH-234
TH-234A
T '48
L 1 u
U-232
U-235
U - 225 
UJ-235
U-237
W- 187
XE- 131M
XE-133
XE- 133M
XE-135
XE- 138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
/R-97

LLD<4
LL1<3
LLD<3
LLD<l
LLD<3
LLD<6
LLD<3
LLD<3
LLD<1
LLD<8
LLD<1
LLD<7
LLD<5
LLD<2
LLD<2
LLD<l
LLD<l
LLD<l
LLD<4
LLD<9
LLD<6
LLD<3

3.15E+02 +-3.78E+00

.24E+oO

.O1E+00

.O1E+00

.18E+01

.90E-01

.08E+02

.48E-01

.48E-01

.40Ei C
.90E-01
. I1E+00
.55E+00
.97E-01
. 19E+00
.57E-01
.95E+00
.50E-01
.06E+02
. 28E-01
.65E-01
.27E-01
.36E-01

LLD<4.24E+00
LLD<3.1OE+00
LLD<3.1OE+00
LLD<1.18E+01
LLD<3.96E-01
LLD<6.08E+02
LLD<3.48E-01
LLD<3.48E-01
LLD<1.40E+00
LLD<8.90E-01
LLD<1.11E+00
LLD<7.55E+00
LLD<5.97E-01
LLD<2.19E+00
LLO<2.57E-01
LLD<1.95E+00
LLD<1.50E-01
LLD<1.06E+02
LLD<4.28E-01
LLD<9.65E-01
LLD<6.27E-01
LLD<3.36E-01

3.15E+02 +-3.78E+00

193.59
92.50
92.50
63.30

583.14
270.26
185.71
185.71
143.76
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33

STANDARD DEVIATION =

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1
TC'" MEASURED ACTIVITY = 3.15E+
% -H. SPEC. = *

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED

.42E-09 UC/LI
02 (+-3.78E+00) UC/LI

IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

98.69
1126.41
1138.53
1603.79
2336. 11
2730.36
2300.99

49.32
563.21
569.27
801 .95

1168.21
1365.42
1400.75

1347
2483
4589
1892
385
501
234

9.
6.
5.
4.

17.
10.
17.

GAMMAS/SEC

3.84E+01
1.99E+01
3.71E+01
2.06E+01
5.89E+00
8.73E+00
4. 17E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CF MTRCID ENERGY NET AREA
C EL KEV COUNTS

ERROR GAMMAS/SEC

73. 32.9 1.52E+00 305

WHC-SD-WM-DP-053 REVO

0.11

3528.17 1764.52



* * * * * * * * * * * * * * -k * * * * * * * * * * * * * * * * * * * * *

* *

S P E C T R UM ANA L Y S I S *

* * * * * * * * * * * * * * -

CANBERRA SPECTRAN-F V2.06 SOFTWARE WHC-SD-WM-DP-053

18-NOV-9312:41:19

A N A I Y S I S

MCA UNIT NUMBER: 1 / ADC UNIT N
DETECTOR NUMBER: 4 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LID CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MUITIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MU
ANALYZED BY: VR

SAMPLE DESCRIPTION: V33-8630
GEOMETRY DESCRIPTION: 22CC LIQ
SAMPLE SIZE: l.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+0 EA
ANALYSIS LIBRARY FILE: ANL205

m4~y4 /~ ~

P A R A M E T E R S

UMBER:
UMBER:

1.0
41

SIDE OF PEAK

LTICHANNEL ANALYZER ANO:

/ CONVERSION FACTOR: 1.OOOOE+00

CuE!LCT STARTED ON 13-NOV-93 AT 11:51:09

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3002. SECONDS
DEAD TIME: 0.07 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 30-MAR-93
EFFICIENCY CALIBRATION PERFORMED 1-APR-93

G A M M A

REVO



18-NOV-9312:41:19

P E A K A N A L Y S I S WHC-SD-WM-DP-053 REV 0

PK CENTROID ENEpY tIr*IM PACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1022.12 511 .05
510.33

1218.94 609.48
609.18

1323.10 661.57
661.44

2921.49 1461.03
1460.67

3528.35 1764.61
1764.53

2.88

1.39

1 .26

2.25

1 .73

383

174

113

24

19

397. 20.9 RN-222,I-133,
317. 3.8 TL-208,NA-22,

ZN-65,RH-106
103. 42.2 BI-214A,

177. 5.7 RU-103
173. 23.4 CS-137

159.
785

769.
72

64.

5.8
7.3

1.7
30.5
7.3

K-40

BI-214C

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED
BAr" 0 ROUND DESCRIPTION: BKG

USING FILE BK0014

B) ROUND COLLECT STARTED ON 22-JUL-92 AT 14:00:00
BACKGROUND LIVE TIME: 60000. SECONDS

307

2
2B
3
3B
4
4B
5
SB



18-NOV-9312:41:19

SAMPLE:
DAIS CL
IE(,AY ED

V33-8630
LECTED ON 13 NOV-93 AT 11:51:09
TO 0. DAYS, 0.0000 HOURS

WHC-SD-WM-DP-053 REV 0

BEFORE THE START OF COLLECT.

R A D I O N U C L I D E A N A L Y S I S R F P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AM-241
AM-243
BA- 133
BA- 140
BI-212
CEPR 144

CR-51
CS- 134
C S- 137
LU- 152
EU-154
EU- 154H
EU-155
FE-59
1 - 13 1
K-40
LA- 140
MN- 54
A - 22

NB - 94
NB-95
NP-237
PB -2 12
PU-239
PU- 241
RA- 224

RU- 103
RU 103
RURH106
Sn- 125
BS- l25A

SE-75
SN- 113
SR-35
TH-228
TL-208
U-235

Z - 5
7 I-'5

OCQ0E-Qi +-O.00_E-O1

LLD<5.38E-02
LLD<1.62E-02
LLD<1.49E-02
LLD<3.54E-02
LLD<9.55E-02
LLD<8.15E-02
LLD<1.30E-02
LLD<8.17E-02
LLD<1.16E-02
LLD<1.31E-02
LLD<4.86E-02
LLD<3.58E-02
LLD<3.35E-02
LLD<2.44E-02
LLD<2.01E-02
LLD<9.32E-03
LLD<2.98E-01
LLD<1.38E-02
LLD<1.03E-02
LLD<1.16E-02
LLD<9.63E-03
LLD<9.85E-03
LLD<5.76E-02
LLD<1.78E-02
LLD<7.62E+01
LLD<2.58E+03
LLD<1.87E-01
LLD<1.74E-01
LD<8..45E-03

LLD<8.89E-03
LLD<1.78E-01
LLD<2.82E-02
LLD<2.82E-02
LLD<1.20E-02
LLD<1.13E-02
LLD<1.34E-02
LLD<6.05E-01
LLD<1.26E-02
LLD<1.09E-02
LLD<7.05E-03
LLD<2.78E-02
LLD<1.86E-02

O.OOE-01 +-O.OOE-01

Er112R QUOTATION AT 1.96 SIGMA
L10 CONFIDENCE LEVEL AT 85.0%

DUCL IDE

LLD<5.38E-02
LLD<1.62E-02
LLD<1.49E-02
LLD<3.54E-02
LLD<9.55E-02
LLD<8.15E-02
LLD<1.30E-02
LLD<8.17E-02
LLD<1.16E-02
LLD<1.31E-02
LLD<4.86E-02
LLD<3.58E-02
LLD<3.35E-02
LLD<2.44E-02
LLD<2.01E-02
LLD<9.32E-03
LLD<2.98E-01
LLD<1.38E-02
LLD<1.03E-02
LLD<1.16E-02
LLD<9.63E-03
LLD<9.85E-03
LLD<5.76E-02
LLD<1.78E-02
LLD<7.62E+01
LLD<2.58E+03
LL[D<1.87E-01
LLD<1.74E-01
LLD<8.45E-03
LLD<8.89E-03
LLD<1.78E-01
LLD<2.82E-02
LLD<2.82E-02
LLD<1.20E-02
LLD<1.13E-02
LLD<1.34E-02
LLD<6.05E-01
LLD<1.26E-02
LLD<1.09E-02
LLO<7.05E-03
[[0<2.78E-02
[L0<1 .86E-02

59.54
74.67

356.02
537.27
727.20
133.51

1332.50
320.09
795.84
661.65

1408.01
1274.45
1274.80
105.31

1099.25
364.48

1460.75
1596.20
834.83

1274.55
702.63
765.78
86.50

239.00
129.30
148.57
240.99
186.10
497.08
497.08
621.80
427.89
427.89
264.66
391.67
513.99
84.37

583.20
185.71

1836.06
1115.55
756.73



AL JETECTED PEAKS WERE USED IN THE ANALYSIS

P1AKS FlIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NEI AREA ERROR
CHANNEL KEV COUNTS %

397
103
173
785

72

20.9
42.2
23.4

7.3
30.5

WHC-SD-WM-DP-053

GAMMAS/SEC

2.93E+0
8.83E-0
1. 58E+0
1.44E+0
1 .51E+0

203

REV 0

1022.12
1218.94
1323.10
2921 .49
3528.35

511.05
609.48
661.57

1461.03
1764.61



* ** ** ** ** ** * ** * * **** ** * ** ** ** ** ** * **

* *

S P E C T R U M A N A L Y S I

* * I * * * * * k I k * * - * k * * * * * * * * * * * * * * * * * * * *

101-"A SPECTRAW

1s-NuV-9314:51:52

VL... s 1 WARE

A N A L Y S I S

MCA UNIT NUMBER: 1 /
DETECTOR NUMBER: 4 /
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION:
NUMBER OF BACKGROUND CHANNELS
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW:
PROR QUOTATION: 1.96 SIGMA U

WHC-SD-WM-DP-0 53

P A R A M E T E R S

1.0
41

ADC UNIT NUMBER:
GEOMETRY NUMBER:

5
4 ON EACH SIDE OF PEAK

+- 1.50 KEV
NCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER
ANALYZED BY: VR

SAMPLE DESCRIPTION: V34-8730 107
GEOMETRY DESCRIPTION: 22CC LIQ
SAMPLE SIZE: 1.00UO E-03 LI
STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANL205

/ CONVERSION FACTOR: 1.OOOOE+00

COLLECT STARTED ON

0LLECT LIVE
REAL
DEAD

DECAYED TO

TIME:
TIME:
TIME:

18-NOV-93 AT 14:01:38

3000. SECONDS
3002. SECONDS

0.07 %

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 30-MAR-93
EFFICIENCY CALIBRATION PERFORMED 1-APR-93

310

G A M M A S

REVO

ANO:



18-NOV-9314:51: 52

P E A K A N A L Y S I S

[K ENTROID ENFY [WH BACKGND NET AREA ERROR
CHANNEL KIV KEV COUNTS COUNTS %

1022.32 511.15
510.33

1166.23 583.
583.

1218.52 609.
609.

1323.49 661.
661.

1822.47 911.
910.

2921.44 1461.
1460.

3528.88 1764.
1764.

12
05
27
18
77
44
31
95
00
67

58

2.57

1.06

1 .52

1.76

1.79

1.78

2.49

209.

149.

159.

129.

89.

24.

25.

NUCLIDES

324. 16.8 RN-222,I-133,
317. 3.8 TL-208,NA-22,

ZN-65,RH-106
130. 31.9 EU-154,
117. 7.9 TL-208
171. 26.3 BI-214A,
177. 5.7 RU-103
216. 20.4 CS-137

159.
104.

101.
867.

769.
71.

64.

5.8
33.6
7.7

6.9
1.7
32.6
7.3

AC-228A

K-40

BI-214C

ERROR QUOTATION
PEAK CONFIDENCE

AT 1.96 SIGMA
LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BALKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORMED USING FILE BK0014
DESCRIPTION: BKG
COLLECT STARTED ON 22-JUL-92 AT 14:00:00
LIVE TIME: 60000. SECONDS

WHC-SD-WM-DP-053 REV 0

I I

2
2B
3
3B
4
4B
56
5 B

6
YB

sl1



18-NOV-9314:51:52

SAMPLE: V34-8730 107
DATA COLLECTED ON 18-NOV-93 AT 14:01:38
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START

WHC-SD-WM-DP-053 REVO

OF COLLECT.

R A D 1 0 N U C L ID E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AM-241 LLD<5.24E-02 LLD<5.24E-02 59.54
AM-243 LLD<1.59E-02 LLD<1.59E-02 74.67
BA-133 LLD<1.43E-02 LLD<1.43E-02 356.02
BA-140 LLD<3.37E-02 LLD<3.37E-02 537.27
BI-212 LLD<9.OOE-02 LLD<9.OOE-02 727.20
CEPR144 LLD<8.37E-02 LLD<8.37E-02 133.51
CO-60 LLD<1.23E-02 LLD<1.23E-02 1332.50
CR-51 LLD<7.55E-02 LLD<7.55E-02 320.09
CS-134 LLD<1.05E-02 LLD<1.05E-02 795.84

EU-152 LLD<4.51E-02 LLD<4.51E-02 1408.01
LU-154 LLD<3.75E-02 LLD<3.75E-02 1274.45
EU-154H LLD<3.83E-02 LLD<3.83E-02 1274.80
EU-155 LLD<2.57E-02 LLD<2.57E-02 105.31
FE-59 LLD<2.39E-02 LLD<2.39E-02 1099.25
1-131 LLD<9.93E-03 LLD<9.93E-03 364.48

K 10 .53EOi t-.04[01 4.3E-3 t-2.4E-3 146.75 0.25 ~ ~ i/99
LA-140 LLD<1.10E-02 LLD<1.1OE-02 1596.20
MN-54 LLD<1.13E-02 LLD<1.13E-02 834.83
NA-22 LLD<1.22E-02 LLD<1.22E-02 1274.55
NB-94 LLD<9.80E-03 LLD<9.80E-03 702.63
NB-95 LLD<1.10E-02 LLD<.10E-02 765.78
NP-237 LLD<5.43E-02 LLD<5.43E-02 86.50
P[-212 LLD<1.78E-02 LLD<1.78E-02 239.00
PU-239 LLD<7.44E+01 LLD<7.44E+01 129.30
PU-241 LLD<2.61E+03 LLD<2.61E+03 148.57
RA-224 LLD<1.92E-01 LLD<i.92E-01 240.99
RA-226 LLD<1.75E-01 LLD<1.75E-01 186.10
RU-103 LLD<8.98E-03 LLD<8.98E-03 497.08
RU103 LLD<9.45E-03 LLD<9.45E-03 497.08
RURH106 LLD<1.90E-O1 LLD<1.90E-01 621.80
SB-125 LLD<2.52E-02 LLD<2.52E-02 427.89
SB-125A LLD<2.52E-02 LLD<2.52E-02 427.89
SE-75 LLD<1.18E-02 LLD<1.18E-02 264.66
SN-!13 LLD<1.25E-02 LLD<1.25E-02 391.67
SR-3D LLD<1.33E-02 LLD<1.33E-02 513.99
TH-228 LLD<5.99E-01 LLD<5.99E-01 84.37
TL-208 LLD<1.28E-02 LLD<1.28E-02 583.20
U-235 LLD<1.1OE-02 LLD<1.1OE-02 185.71
Y-33 LLD<8.22E-03 LLD<8.22E-03 1836.06
,N-6S LLD<3.19E-02 LLD<3.19E-02 1115.55
7Z -95 LLD<l.84E-02 LLD<1.84E-02 756.73

TOTAL 4.70E-01 +-2.34E-01 4.70E-01 +-2.84E-01

3 1 0
STANDARD DEVIATION = 0.09

NULI DFE



[EBAR = ***** M[V/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 3.25E-07 UC/LI
TOTAL MEASURED ACTIVITY = 4.70E-01 (+-2.84E-01) UC/LI
7 -H. SPEC. = (+

ERCROl QUCTATION Al 1 .96 SIGMNA
F 13 U NF I DENCE LEV.L ,T .0'

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

1022.32
1166.23
1218.52
1822.47
3528.88

511.16
533.12
609.27
911.31

1764.88

324.
130.
171.
104.
71.

16.8
31.9
26.3
33.6
32.6

GAMMAS/SEC

2.39E+00
1.07E+00
1.46E+00
1.27E+00
1.47E+00

WHC-SD-WM-DP-053 REV 0

S13



k * * * * * * * * * * * * * * * * * * * * * * * * * * * ** ** * ** *-

* *

G A'M M A S P E C T R U M A N A L Y S I S *

*

*' * * * * * * * * k *k * * * k * * * * * K * * * * * * * * * * * * * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

19-NOV-9310:23:49

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO:
ANALYZED BY: JLA

SAMPLE DESCRIPTION: V34-8830
GEOMETRY DESCRIPTION: 22CC LIQ
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANL205

/ CONVERSION FACTOR: 1.OOOOE+00

COLLECT STARTED ON 18-NOV-93 AT 13:05:00

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3002. SECONDS
DEAD TIME: 0.07 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 30-MAR-93
EFFICIENCY CALIBRATION PERFORMED 1-APR-93

,91A

WHC-SD-WM-DP-053 REV 0



19-NOV-9310:23:49

P E A K A N A L Y S I S WHC-SD-WM-DP-053

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1021.75 510.87
510.83

1166.39 583.20
583.05

1218.77 609.39
609.18

1323.27 661.65
661.44

1821.91 911.03
910.95

2921.58 1461.07
1460.67

3528.69 1764.79
1764.58

2.36

1.37

1.50

1.24

1.89

2.25

1.39

228.

178.

130.

153.

80.

24.

18.

307. 18.3 RN-222,I-133,
317. 3.8 TL-208,NA-22,

ZN-65,RH-106
100. 44.0 EU-154,

117. 7.9 TL-208
185. 23.2 BI-214A,

177. 5.7 RU-103
177. 25.3 CS-137

159.
100.

101.
827.

769.
71.

64.

5.8
33.3
7.7

7.1
1.7
30.3
7.3

AC-228A

K-40

BI-214C

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BALKGROUND SUBTRACTION PERFORMED USING FILE BKO014
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 22-JUL-92 AT 14:00:00
BACKGROUND LIVE TIME: 60000. SECONDS

REV 0

2
2B
3
3B
4
4B
5
5B
6
6B
7
7B



19-NOV-9310:23:49

SAMPLE: V34-8830
DATA COLLECTED ON 18-NOV-93 AT 13:05:00
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE

WHC-SD-WM-DP-053

THE START OF COLLECT.

R A D I 0 N U CL I D E A N A L Y S I S R E P O R T

ACTIVITY LONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AM-241
AM-243
BA- 133
BA- 140
BI-212
CEPR144
CO-60
CR-51
CS-134
CS- 137
EU-152
EU-154
EU-154H
EU- 155
FE-59
1-131
K-40
LA- 140
MN-54
NA-22
NB-94
N3-95
NP-237
PB-212
PU-239
PU-241
RA-224
RA-226
RU- 103
RU103
RURH106
SB-125
SB- 125A
SE-75
SN- 113
SR-85
TH- 228
TL-208
U-235
Y-88
ZN-65
ZR-95

TOTAL

LLD<4.92E-02
LLD<1.63E-02
LLD<1.43E-02
LLD<3.51E-02
LLD<9.13E-02
LLD<7.57E-02
LLD<1.38E-02
LLD<7.74E-02
LLD<1.13E-02
LLDC<.45E-02
LLD<6.48E-02
LLD<2.48E-02
LLD<2.78E-02
LLD<2.48E-02
LLD<2.19E-02
LLD<9.84E-03
LLD<3.O1E-01
LLD<l.10E-02
LLD<J.04E-02
LLD<8.90E-03
LLD<8.87E-03
LLD<1.12E-02
LLD<5.69E-02
LLD<1.75E-02
LLD<7.39E+01
LLD<2.43E+03
LLD<1.88E-01
LLD<l.78E-01
LLD<9.07E-03
LLD<9.54E-03
LLD<1.83E-01
LLD<2.73E-02
LLD<2.73E-02
LLD<1.27E-02
LLD<l.21E-02
LLD<1.34E-02
LLD<5.83E-01
LLD<1.30E-02
LLD<1.09E-02
LLD<7.66E-03
LLD<2.78E-02
LLD<2.OOE-02

O.OOE-01 +-O.OOE-01

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

NUCLICE

REV 0

LLD<4.92E-02
LLD<1.63E-02
LLD<1.43E-02
LLD<3.51E-02
LLD<9.13E-02
LLD<7.57E-02
LLD<1.38E-02
LLD<7.74E-02
LLD<1.13E-02
LLD<1.45E-02
LLD<6.48E-02
LLD<2.48E-02
LLD<2.78E-02
LLD<2.48E-02
LLD<2.19E-02
LLD<9.84E-03
LLD<3.OIE-01
LLD<1.10E-02
LLD<I.04E-02
LLD<8.90E-03
LLD<8.87E-03
LLD<1.12E-02
LLD<5.69E-02
LLD<1.75E-02
LLD<7.39E+01
LLD<2.43E+03
LLD<1.88E-01
LLD<1.78E-01
LLD<9.07E-03
LLD<9.54E-03
LLD<1.83E-01
LLD<2.73E-02
LLD<2.73E-02
LLD<1.27E-02
LLD<1.21E-02
LLD<1.34E-02
LLD<5.83E-O1
LLD<l.30E-02
LLD<I.09E-02
LLD<7.66E-03
LLD<2.78E-02
LLD<2.00E-02

O.OOE-01 +-O.OOE-01

59.54
74.67

356.02
537.27
727.20
133.51

1332.50
320.09
795.84
661.65

1408.01
1274.45
1274.80
105.31

1099.25
364.48

1460.75
1596.20
834.83

1274.55
702.63
765.78
86.50

239.00
129.30
148.57
240.99
186.10
497.08
497.08
621.80
427.89
427.89
264.66
391.67
513.99
84.37

583.20
185.71

1836.06
1115.55
756.73



'A DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

1021.75
1166.39
1218.77
1323.27
1821.91
2921.58
3528.69

510.87
583.20
609.39
661.65
911.03

1461 .07
1764.79

307.
100.
185.
177.
100.
827.

71.

18.3
44.0
23.2
25.3
33.3

7.1
30.3

GAMMAS/SEC

2.27E+00
8.20E-01
1.58E+00
1.62E+00
1.23E+00
1.52E+01
1.47E+00

WHC-SD-WM-DP-053 REVO

,17



V,

WESTINGHOUSE HANFORD COMPANY

WHC-SD-WM-DP-053 REV 0 222-S LABORATORYANALYTICAL BATCH
Lab Segment Serial No. Customer ID:

___'/ -p3CO

Analysis: Sample Prep:

Instrument: LJ$ gU v f Procedure/ Rev:

Technologist: SV L LI( Date: ? / - 3

Starting Time: -a 0 Temperature C

Ending Time: Chemist: A . p

Comments:

Description Lab ID Description Lab ID

1 TD .f3j 0 11

2 01K V3 IL-L1 ...o 12

3 34 -f7 3 0 13
4 14

5 15-

6 16

7 17

8 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

lcS g )-1 B -|c/( o

A-6000-881 1031921



WHC-SD-WM-DP-053 REV 0

ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:
LA-548-121 3 AUG 1993

PREPARED BY: DATE COMPLETE:
P. P- Bachelor 40-SEP-99S1- j}Jo 19 q-5

UNITS: uCI/tnL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC DET LIM % CT ER

STD V32-8530 CO-60 1.066E+02, 101 1.3
CS-134 7.46E+O1 1 7/ /Y/3 1.6
CS-137 1.35E+02 L,614. 102 0.9

BLANK V33-8630 CO-60 <1.20E-05 1.20E-05
CS-134 <1.05E-05 1.05E-05
CS-137 2.61E-05 1.80E-05
CEPR-144 <7.99E-05 7.99E-05
EU-154 <3.83E-05 3.83E-05
EU-155 <2.56E-05 2.56E-05
NB-94 <1.12E-05 1.12E-05
RA-226 <1.76E-04 1.76E-04
RURH-106 <1.63E-04 1.63E-04

107APCOM V34-8730 CO-60 <5.55E-05 <4.19E-05
V34-8830 CS-134 <5.80E-05 <4.50E-05

CS-137 1.23E-04 <6.15E-05
CEPR-144 <4.04E-04 <3.40E-02
EU-154 <1.92E-04 <1.15E-04
EU-155 <1.25E-04 <1.04E-04
NB-94 <4.96E-05 <4.25E-05
RA-226 <9.15E-04 <1.19E-03
RURH-106 <9.05E-04 <7.55E-04

NARRATIVE:

The results for the standa

1o

NO SPECIAL PROBLEMS I 1 1 _

LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH
rd are in uCi/L.

e " 7 i -~ ti-L



GAMMA ENERGY ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-053 REV 0

Seal No sa le Pot Date Time Issued ProrOy

V 32.-8530 107-AP 8- 3-93 10:44 25
DesesmratOr, MethoO. Sladaid Result Un,s "arge Code Reruns

GEA LA-548-121 % RECOVERY N1L17 C
Sale S.n Customer 10

7 of h STD

COLX STDI AJ-/-
R901 STD VAL 7. Y6 6 401 - CL

RESULT % REC d. ' 3L
R905 STD VAL
RESULT % REC /

a -e T .o leed Lad Lint M1,

SA.6800W iR l0 a3s

BEST AVAILABLE COPY

320



WHC-SD-WM-DP-053 REV 0

GAMMA ENERGY ANALYSIS - ACID DIGESTION

Senai No Samole podni Date T-.e issued Pmortly

V 33.-8630 107-AP 8- 3-93 10:53 25
Delermain.of' Method Standard Result Mn.ts Charge Code Reruns

GEA LA-54_-121 uCi/ML N1L17 0
Sample S.Ze Customer ID

? I k IBLK
Remarus. Caiciat ars. Results Cs * , id/- o .

COUNT AS uCI/L
LASER PRINTOUT

Ar~iyi 2 - nays -3 Analysl - I n s

$rsi5M5 ' Mrs

Date Trme Comolered as Lnt M.r

*--. tYA013i

BEST AVAILABLE COPY

321



GAMMA ENERGY ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-053 REV 0

Se'aI No Sarp.e PCmr Care Trme Issued Prorly

V 34.-8730 107-AP 6- 3-93 10:56 25
oeierm~nalOn £MeRh 5,nara esult Unts Charge Code Reruns

GEA LA-548-121 luCi/ML N1L17 0
Samr'e Sq, Cusomer 0

7/nd. 107APCOM
Remark1s Calculalors CS'ulls. /3 i65 a
COUNT AS uCI/L
LASER PRINTOUT

AalysI -2 Analys, - 3 Analyst - Analyst 5

Date Tme Cormeted Lab Unt-Mgr

1-|-7C-,

BEST AVAILABLE COPY

322
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GAMMA ENERGY ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-053 REV 0

Sera No SanCle Point Date T ,Me Issued Po 'y

V 34.-88301 107-AP 8- 3-93 10:56 25
Detrmnmat~ort Method Standard Retail Uritrs Charge Code Reruns

GEA LA-543-121 uCi/ML NIL17 0
Sa"ple Se Customer ID

? - d107APCOM
Remak S C adcoa'ors. Results

COUNT AS uCI/L
LASER PRINTOUT Cs /.37

Analyst-2 Analyst- 3 Analyst 4 Anal-s -

Date T
lne Completed Lao Ur.t Mg

S480 (R-O 53t

BESTAVAILABLE COPY

323



G A MaM A S P E C T R U M A N A L Y S I S
*

*

*

* ** * ** ** ** ** *** ** * ** ** * * *** ** ** * *** *

CANBERRA SPECTRANnF V2.06 SOFTWARE

01-SEP-9315:15:41
WHC-SD-WM-DP-053

ANA L Y S IS P AR AME T E R S

REV 0
m

f-,-9-3

MCA UNIT NUMBER: 1 / ADC UNIT N
DETECTOR NUMBER: 4 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

UMBER: 1.0
UMBER: 41

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA REAP nTPrCTIV POM MULTICHANNEL ANALYZER ANO:
ANALYZED BY:

SAMPLE DESCRIPTION: V32-8530
GEOMETRY DESCRIPTION: 22CC LIQ
SAMPLE SIZE: 1.OOOE-03 LI
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANL205

/ CONVERSION FACTOR: 1.OOOOE-01

COLLECT STARTED ON 1-SEP-93 AT 14:25:11

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3023. SECONDS
DEAD TIME: 0.76 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 30-MAR-93
EFFICIENCY CALIBRATION PERFORMED 1-APR-93

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT
COMPLETED/VERIFIED THE CALIaRATION/ANALYSIS ON PAGES TO - -

324



CI-SEP-9315:15:41

P E A K A N A L Y S I S WHC-SD-WM-DP-053 REVO

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

98.94 49.45 1.00
1126.19 563.10 1.39

3C 1138.40 569.20 1.39

1209.16 604.59
1323.02 661.53

661.44
1591.38 795.74
1603.61 801.85
2335.61 1167.97
2345.96 1173.14
2664.42 1332.43
2729.67 1365.07
2799.83 1400.17
2921.04 1460.80

1460.67

1.47
1.49

1.59
1.59
1.85
1.85
2.04
1.92
2. 19
2.05

1684.
2087.

2075.

2027.
1584.

1342.
1289.
822.
676.
179.
93.
82.
57.

2
4

1140. 11.3 U-234
2719. 6.0 CS-134,

EU-152
4694. 5.0 CS-134,

BI-207
9731. 1.2 CS-134
6434. 0.9 CS-137
159.

21799
2068

378
25754
22947

536
252
845

769.

5.8
1.6
4.5

20.1
1.4
1.3

10.2
17.0

7.3
1.7

CS-134
CS-134
CS-134
CO-60
CO-60
CS-134
BI-214
K-40

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C tULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORMED USING FILE BKO014
DESCRIPTION: BKG
COLLECT STARTED ON 22-JUL-92 AT 14:00:00
LIVE TIME: 60000. SECONDS

325
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6C
7C
8C
9C
10
11
12
13
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01-SEP-9315:15:41
WHC-SD-WM-DP-053 REV 0

SAMPLE: V32-8530
DATA COLLECTED ON 1-SEP-93 AT 14:25:11
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R AD I0 NUC L ID E ANA L Y S IS R E POR T

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR CORRECTED ERROR EXPECT DIFF

AM-241 LLD<1.59E+00 LLD<1.59E+00 59.54
AM-243 LLD<4.28E-01 LLD<4.28E-01 74.67
BA-133 LLD<4.91E-01 LLD<4.91E-01 356.02
BA-140 LLD<1.40E+00 LLD<1.40E+00 537.27
BI-212 LLD<2.80E+00 LLD<2.80E+00 727.20
CEPR144 LLD<2.36E+00 LLD<2.36E+00 133.51
CO-60 1.06E+02 +-1.46E+00 1.06E+02 +-1.46E+00 1332.50 -0.07

1173.24 -0.10
CR-51 LLD<2.71E+00 LLD<2.71E+00 320.09
CS-134 7.46E+01 +-1.25E+00 7.46E+01 +-1.25E+00 795.84 -0.11

604.70 -0.11
CS-137 1.35E+02 +-1.43E+00 1.35E+02 +-1.43E+00 661.65 -0.12
EU-152 LLD<6.73E-01 LLD<6.73E-01 1408.01
EU-154 LLD<6.07E-01 LLD<6.07E-01 1274.45
EU-154H LLD<6.32E-01 LLD<6.32E-01 1274.80
EU-155 LLD<7.26E-01 LLD<7.26E-01 105.31
FE-59 LLD<9.02E-01 LLD<9.02E-01 1099.25
1-131 LLD<3.78E-01 LLD<3.78E-01 364.48

go IC q4FifG PSL0 3SEO -9EiO 160.75 0.05
LA-140 LLD<1.76E-01 LLD<1.76E-01 1596.20
MN-54 LLD<3.68E-01 LLD<3.68E-01 834.83
NA-22 LLD<2.03E-01 LLD<2.03E-01 1274.55
NB-94 LLD<3.22E-01 LLD<3.22E-01 702.63
NB-95 LLD<3.65E-01 LLD<3.65E-01 765.78
NP-237 LLD<1.56E+00 LLD<1.56E+00 86.50
PB-212 LLD<5.14E-01 LLD<5.14E-01 239.00
PU-239 LLD<2.23E+03 LLD<2.23E+03 129.30
PU-241 LLD<7.19E+04 LLD<7.19E+04 148.57
RA-224 LLD<5.71E+00 LLD<5.71E+00 240.99
RA-226 LLD<5.35E+00 LLD<5.35E+00 186.10
RU-103 LLD<3.42E-01 LLD<3.42E-01 497.08
RU103 LLD<3.60E-01 LLD<3.60E-01 497.08
RURHI06 LLD<6.47E+00 LLD<6.47E+00 621.80
SB-125 LLD<1.14E+00 LLD<1.14E+00 427.89
SB-125A LLD<1.14E+00 LLD<1.14E+00 427.89
SE-75 LLD<3.88E-01 LLD<3.88E-01 264.66
SN-113 LLD<5.06E-01 LLD<5.06E-01 391.67
SR-85 LLD<3.37E-01 LLD<3.37E-01 513.99
TH-228 LLD<1.63E+01 LLD<1.63E+01 84.37
TL-208 LLD<4.15E-01 LLD<4.15E-01 583.20
U-235 LLD<3.24E-01 LLD<3.24E-01 185.71
Y-88 LLD<1.21E-01 LLD<1.21E-01 1836.06
ZN-65 LLD<9.78E-01 LLD<9.78E-01 1115.55
ZR-95 LLD<6.29E-01 LLD<6.29E-01 756.73

TOTAL 3.19E+02 +-3.79E+00 3.19E+02 +-3.79E+00



STANDARD DEVIATION = 0.06

EBAR = ***** MEV/DISINTEGRATION
Mr '1UM PERMISSABLE ACTIVITY = 1.40E-09 UC/LI
TL - MEASURED ACTIVITY = 3:19E+02 (+-3.79E+00) UC/LI
% TECH. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

98.94
1126.19
1138.40
1603.61
2335.61
2729.67
2799.83

49.45
563.10
569.20
801.85

1167.97
1365.07
1400.17

1140
2719
4694
2068

378
536
252

11.3
6.0
5.0
4.5

20.1
10.2
17.0

GAMMAS/SEC

3.22E+O
2. 18E+O
3.79E+0
2.25E+O
5. 78E+0
9. 35E+O
4.48E+0

WHC-SD-WM-DP-053 REV O

827
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S P E C T R U M A N A L Y S I S

*

*

*

CANBERRA SPECTRAN-F V2.06 SOFTWARE WHG-SD-WM-DP-053 REV 0
01-SEP-9316:11:06

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 1 / ADC UNIT N
DETECTOR NUMBER: 4 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

UMBER:
UMBER:

SIDE OF

1.0
41

PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA REAr TfCCTIV FROM MULTICHANNEL ANALYZER ANO:
ANALYZED BY:

SAMPLE DESCRIPTION: V33-8630
GEOMETRY DESCRIPTION: 22CC LIQ
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANL205

/ CONVERSION FACTOR: 1.OOOOE+00

COLLECT STARTED ON 1-SEP-93 AT 15:20:56

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

3000.
3003.
0.10

SECONDS
SECONDS

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 30-MAR-93
EFFICIENCY CALIBRATION PERFORMED 1-APR-93

328
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01-SEP-9316:11:06

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA
CHANNEL KEV KEV COUNTS COUNTS

WHC-SD-WM-DP-053

ERROR NUCLIDES

703.29 351.63
351.84

1021.95 510.97
510.83

1166.31 583.16
583.05

1218.17 609.10
609.18

1322.82 661.43
661.44

1822.12 911.14
910.95

2920.68 1460.62
1460.67

3527.48 1764.18
1764.58

1.31 278.

2.99 171.

1.49 162.

1.79 118.

1.49

1.12

2.20

1.64

114.

65.

46.

19.

148.
131.
341.

317.

127.
117.

191.
177.

248.
159.

97.
101.
827.

769.
79.

64.

36.0 PB-214A
8.8
15.3 RN-222,I-133,
3.8 TL-208,NA-22,

ZN-65,RH-106
33.5 EU-154,
7.9 TL-208
21.6 BI-214A,
5.7 RU-103
17.7 CS-137
5.8
31.9
7.7

7.3
1.7
28.5
7.3

AC-228A

K-40

BI-214C

ERROR QUOTATION
PEAK CONFIDENCE

AT 1.96 SIGMA
LEVEL AT 85.0%

B NVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED
BACKGROUND DESCRIPTION: BKG

USING FILE BKO014

BACKGROUND COLLECT STARTED ON 22-JUL-92 AT 14:00:00
BACKGROUND LIVE TIME: 60000. SECONDS

QsZ

REV 0



01-SEP-9316:Il:06
WHC-SD-WM-DP-053

SAMPLE: V33-8630
DATA COLLECTED 0
DECAYED TO

N 1-SEP-93 AT 15:20:56
0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D IO N U C L I D E A N AL Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AM-241
AM-243
BA-133
BA- 140
BI-212
CEPR144
CO-60
.CR-51
CS- 134
CS-137
EU- 152
EU- 154
EU- 154H
EU-155
FE-59
1-131
K-40
LA- 140
MN-54
NA-22
NB-94
NB-95
NP-237
PB-212
PU-239
PU-241
RA- 224
RA-226
RU- 103
RU103
RURH106
SB-125
SB- 125A
SE-75
SN- 113
SR-85
TH-228
TL-208
U-235
Y-88
ZN-65
ZR-95

TOTAL 2.61E-02 +-1.31E-02

+-I-1.31E-02

LLD<5.
LLD<l.
LLD<l.
LLD<3.
LLD<9.
LLD<7.
LLD<l.
LLD<8.
LLD<1.

2.
LLO<5.
LLD<3.
LLD<3.
LLD<2.
LLD<2.
LLD<9.
LLD<3.
LLD<1.
LLD<1.
LLD<l.
LLD<1.
LLD<1.
LLD<5.
LLD<l.
LLD<7.
LLD<2.
LLD<l.
LLD<l.
LLD<9.
LLD<9.
LLD<l.
LLD<2.
LLD<2.
LLD<1.
LLD<1.
LLD<1.
LLO<5.
LLD<1.
LLD<I.
LLD<5.
LLD<3.
LLD<2.

2.61E-02 +-1.31E-02

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI

NUCLIDE

REV 0

-0.22

09E-02
63E-02
45E-02
45E-02
63E-02
99E-02
20E-02
22E-02
05E-02
61E-02
39E-02
83E-02
83E-02
56E-02
25E-02
87E-03
07E-O1
40E-02
19E-02
25E-02
12E-02
21E-02
74E-02
73E-02
93E+01
54E+03
90E-01
76E-01
23E-03
72E-03
63E-01
68E-02
68E-02
23E-02
22E-02
31E-02
93E-01
30E-02
06E-02
61E-03
04E-02
O1E-02

LLD<5.09E-02
LLD<1.63E-02
LLD<1.45E-02
LLD<3.45E-02
LLD<9.63E-02
LLD<7.99E-02
LLD<1.20E-02
LLD<8.22E-02
LLD<1.05E-02

+-1.31E-02 2.61E-02
LLD<5.39E-02
LLD<3.83E-02
LLD<3.83E-02
LLD<2.56E-02
LLD<2.25E-02
LLD<9.87E-03
LLD<3.07E-01
LLD<1.40E-02
LLD<1.19E-02
LLD<1.25E-02
LLD<l.12E-02
LLD<1.21E-02
LLD<5.74E-02
LLD<1.73E-02
LLD<7.93E+01
LLD<2.54E+03
LLD<1.90E-01
LLD<1.76E-01
LLD<9.23E-03
LLD<9.72E-03
LLD<1.63E-01
LLD<2.68E-02
LLD<2.68E-02
LLD<1.23E-02
LLD<1.22E-02
LLD<1.31E-02
LLD<5.93E-01
LLD<1.30E-02
LLD<1.06E-02
LLD<5.61E-03
LLD<3.04E-02
LLD<2.O1E-02

59.54
74.67

356.02
537.27
727.20
133.51

1332.50
320.09
795.84
661.65

1408.01
1274.45
1274.80

105.31
1099.25
364.48

1460.75
1596.20
834.83

1274.55
702.63
765.78
86.50

239.00
129.30
148.57
240.99
186.10
497.08
497.08
621.80
427.89
427.89
264.66
391.67
513.99
84.37

583.20
185.71

1836.06
1115.55
756.73



TOTAL MEASURED ACTIVITY = 2.61E-02 (+-1.31E-02)
% TECH. SPEC. = ****** +-****)

E , QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

351 .63
510.97
583.16
609.10
911.14

1460.62
1764.18

148.
341.
127.
191.
97.

827.
79.

36
15
33
21
31
7
28

WHC-SD-WM-DP-053 REV 0

GAMMAS/SEC

8.28E-01
2.52E+00
1 . 05E+00
1.63E+00
1.19E+00
1.52E+01
1.65E+O0

3

UC/LI

703.29
1021.95
1166.31
1218.17
1822.12
2920.68
3527.48



49.1-AN ~;6j~
9-7-VA

G A M M A S P E C T R U M A N A L Y S I S

k * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

01-SEP-9317:06:50

A N A L Y S I S

WHC-SD-WM-DP-053

P A R A M E T E R S

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER
ANALYZED BY: DM

ANO:

SAMPLE DESCRIPTION: V-34-8730
GEOMETRY DESCRIPTION: 22CC LIQ
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANL205

/ CONVERSION FACTOR: 1.OOOOE+00

COLLECT STARTED ON 1-SEP-93 AT 16:16:40

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3002. SECONDS
DEAD TIME: 0.07 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 30-MAR-93
EFFICIENCY CALIBRATION PERFORMED 1-APR-93

~KZ

*

*

*

REV 0



01-SEP-9317:06:50

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

WHC-SD-WM-DP-053

NUCLIDES

703.44 351.70
351.84

1022.00 511.00
510.83

1165.92 582.97
583.05

1218.20 609.11
609.18

1322.92 661.48
661.44

1821.80 910.98
910.95

2920.83 1460.69
1460.67

3527.62 1764.25
1764.58

1.13 277.

2.15 203.

1.65 134.

1.38 124.

1.63 114.

1.83

1.89

1.86

86.

25.

19.

130.
131.
323.

317.

128.
117.

198.
177.
243.

159.
119.

101.
863.

769.
73.

64.

40.3
8.8
16.7
3.8

31.7
7.9
21.2
5.7
18.0
5.8
30.1
7.7

6.9
1.7
30.2
7.3

PB-214A

RN-222,I-133,
TL-208,NA-22,
ZN-65,RH-106
EU-154,

TL-208
BI-214A,

RU-103
CS-137

AC-228A

K-40

BI-214C

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B LNVIRONMENTAL BACKGROUND PEAK

KGROUND
KGROUND
KGROUND
KGROUND

SUBTRACTION PERFORMED USING FILE BK0014
DESCRIPTION: BKG
COLLECT STARTED ON 22-JUL-92 AT 14:00:00
LIVE TIME: 60000. SECONDS

REVO

3
3B
4
4B
5
5B
6
6B
7
78
8
8B

BAC
BAC
BAC
BAC

8313



01-SEP-9317:06:50 WHC-SD-WM-DP-053 REV 0
.SAMPLE: V-34-8730
DATA COLLECTED ON 1-SEP-93 AT 16:16:40
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR CORRECTED ERROR EXPECT DIFF

AM-241 LLD<5.36E-02 LLD<5.36E-02 59.54
AM-243 LLD<1.56E-02 LLD<1.56E-02 74.67
BA-133 LLD<l.49E-02 LLD<1.49E-02 356.02
BA-140 LLD<3.41E-02 LLD<3.41E-02 537.27
BI-212 LLD<8.73E-02 LLD<8.73E-02 727.20
CEPR144 LLD<8.07E-02 LLD<8.07E-02 133.51
CO-60 LLD<1.lE-02 LLD<l.11E-02 1332.50
CR-51 LLD<7.70E-02 LLD<7.70E-02 320.09
CS-134 LLD<1.16E-02 LLD<l.16E-02 795.84
CS-137 2.46E-02 +-1.31E-02 2.46E-02 +-1.31E-02 661.65 -0.17
EU-152 LLD<5.96E-02 LLD<5.96E-02 1408.01
EU-154 LLD<3.83E-02 LLD<3.83E-02 .1274.45
EU-154H LLD<3.83E-02 LLD<3.83E-02 1274.80
EU-155 LLD<2.50E-02 LLD<2.50E-02 105.31
FE-59 LLD<2.09E-02 LLD<2.09E-02 1099.25
1-131 LLD<9.80E-03 LLD<9.80E-03 364.48

LA-140 LLD<1.30E-02 LLD<1.30E-02 1596.20 -- 7
MN-54 LLD<1.07E-02 LLD<1.07E-02 834.83
NA-22 LLD<l.25E-02 LLD<1.25E-02 1274.55
NB-94 LLD<9.91E-03 LLD<9.91E-03 702.63
NB-95 LLD<1.08E-02 LLD<1.08E-02 765.78
NP-237 LLD<5.61E-02 LLD<5.61E-02 86.50
PB-212 LLD<1.78E-02 LLD<1.78E-02 239.00
PU-239 LLD<7.99E+01 LLD<7.99E+01 129.30
PU-241 LLD<2.41E+03 LLD<2.41E+03 148.57
RA-224 LLD<1.90E-01 LLD<1.90E-01 240.99
RA-226 LLD<1.83E-01 LLD<1.83E-01 186.10
RU-103 LLD<8.92E-03 LLD<8.92E-03 497.08
RUl03 LLD<9.39E-03 LLD<9.39E-03 497.08
RURHI06 LLD<1.81E-01 LLD<l.81E-01 621.80
SB-125 LLD<2.77E-02 LLD<2.77E-02 427.89
SB-125A LLD<2.77E-02 LLD<2.77E-02 427.89
SE-75 LLD<1.20E-02 LLD<1.20E-02 264.66
SN-113 LLD<1.32E-02 LLD<1.32E-02 391.67
SR-85 LLD<1.38E-02 LLD<I.38E-02 513.99.
TH-228 LLD<5.97E-01 LLD<5.97E-01 84.37
TL-208 LLD<1.22E-02 LLD<l.22E-02 583.20
U-235 LLD<1.1OE-02 LLD<l.lOE-02 185.71
Y-88 LLD<l.21E-02 LLD<l.21E-02 1836.06
ZN-65 LLD<3.37E-02 LLD<3.37E-02 1115.55
ZR-95 LLD<1.91E-02 LLD<1.91E-02 756.73

TOTAL 4.59E-01 +-2.84E-01 4.59E-01 +-2.84E-01

STANDARD DEVIATION = 0.08



EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 2.15E-07 UC/LI
TOTAL MEASURED ACTIVITY = 4.59E-01 (+-2.84E-01) UC/LI
% ^H. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

WHC-SD-WM-DP-0 53

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

703.44
1022.00
1165.92
1218.20
1821.80
3527.62

351.70
511.00
582.97
609.11
910.98

1764.25

130
323
128
198
119
73

40.3
16.7
31.7
21.2
30.1
30.2

GAMMAS/SEC

7. 28E-01
2.39E+00
1.06E+OO
1.69E+00
1 .45E+00
1 . 52E+00

REV 0

935



Cu. 4
- - 7<

S P E C T R U M A N A L Y S I S
*

*

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

CANBERRA SPECTRAN-F V2.O6 SOFTWARE

01-SEP-9318:03:27

A N A L Y S I S

MCA UNIT NUMBER: 1 / ADC UNIT N
DETECTOR NUMBER: 4 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

WHC-SD-WM-DP-053

P A R A M E T E R S

UMBER:
UMBER:

1.0
41

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO:
ANALYZED BY: DM

SAMPLE DESCRIPTION: V-34-8830
GEOMETRY DESCRIPTION: 22CC LIQ
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+OO EA
ANALYSIS LIBRARY FILE: ANL205

/ CONVERSION FACTOR: I.OOOOE+00

COLLECT STARTED ON 1-SEP-93 AT 17:13:17

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3002. SECONDS
DEAD TIME: 0.07 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 30-MAR-93
EFFICIENCY CALIBRATION PERFORMED 1-APR-93

9a1

G A M M A

REVO

SIDE OF PEAK



01-SEP-9'318:03:27

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ER
CHANNEL KEV KEV COUNTS COUNTS

73.60 36.78 0.87
81.55 40.75 0.87

382.02 190.99
703.53 351.75

351.84
1021.13 510.56

510.83

1218.35 609.
609.

1322.95 661.
661.

2920.89 1460.
1460.

18
18
49
44
73
67

1.40
1.58

2.23

1.11

1.54

2.29

84.
217.

627.
146.

124.

96.

80.

25.

98.
65.

312.
77.

131.
176.

317.

102.
177.

136.
159.
485.

769.

WHC-SD-WM-DP-053 REV 0

ROR NUCLIDES

62.9 TE-125M
81.8 1-129,BI-212,

CE-144
24.3 BA-141,FE-59
48.9 PB-214A
8.8
23.3
3.8

34.4
5.7
25.6
5.8

9.5
1.7

RN-222,1-133,
TL-208,NA-22,
ZN-65,RH-106

BI-214A,
RU-103

CS-137

K-40

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORMED USING FILE BK0014
DESCRIPTION: BKG
COLLECT STARTED ON 22-JUL-92 AT 14:00:00
LIVE TIME: 60000. SECONDS

3
4
4B
5
5B

6
6B
7
7B
8
8B

337



01-SEP-9318:03:27
WHC-S

SAMPLE: V-34-8830
DATA COLLECTED ON 1-SEP-93 AT 17:13:17
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START

D-WM-DP-053 REV 0

OF COLLECT.

R AD10 NUC L I

ACTIVITY CONC

MEASURED ERRO

ANA L Y S I S

ENTRATION IN uCi/LI
DECAY

R CORRECTED ERROR

R E POR T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AM-241
AM-243
BA- 133
BA-140
BI-212
CEPR144
CO-60
CR-51
CS-134
CS-137
EU- 152
EU- 154
EU- 154H
EU- 155
FE-59
1-131
K-40
LA- 140
MN-54
NA-22
NB-94
NB-95
NP-237
PB-212
PU-239
PU-241
RA-224
RA-226
RU- 103
RU103
RURH106
SB-125
SB-125A
SE-75
SN-113
SR-85
TH-228
TL-208
U-235
Y-88
ZN-65
ZR-95

TOTAL

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

LLD<5.46E-02
LLD<1.54E-02
LLD<1.14E-02
LLD<2.83E-02
LLD<7.18E-02
LLD<6.79E-02
LLD<8.37E-03
LLD<6.75E-02
LLD<9.OOE-03
LLD<1.23E-02
LLD<4.39E-02
LLD<2.89E-02
LLD<3.05E-02
LLD<2.08E-02
LLD<1.42E-02
LLD<7.99E-03
LLD<2.97E-01
LLD<1. bE-02
LLD<7.87E-03
LLD<9.48E-03
LLD<8.49E-03
LLD<7.92E-03
LLD<4.SOE-02
LLD<1.45E-02
LLD<6.28E+01
LLD<2.36E+03
LLD<1.57E-01
LLD<2.38E-01
LLD<6.44E-03
LLD<6.78E-03
LLD<1.51E-01
LLD<2.18E-02
LLD<2.18E-02
LLD<9.64E-03
LLD<9.95E-03
LLD<1.04E-02
LLD<5.63E-01
LLD<9.98E-03
LLD<1.40E-02
LLD<7.66E-03
LLD<2.52E-02
LLD<1.24E-02

O.OOE-O1 +-O.OOE-01

98

NUCLIDE

LLD<5.46E-02
LLD<1.54E-02
LLD<1.14E-02
LLD<2.83E-02
LLD<7.18E-02
LLD<6.79E-02
LLD<8.37E-03
LLD<6.75E-02
LLD<9.OOE-03
LLD<1.23E-02
LLD<4.39E-02
LLD<2.89E-02
LLD<3.05E-02
LLD<2.08E-02
LLD<l.42E-02
LLD<7.99E-03
LLD<2.97E-01
LLD<.10E-02
LLD<7.87E-03
LLD<9.48E-03
LLD<8.49E-03
LLD<7.92E-03
LLD<4.80E-02
LLD<1.45E-02
LLD<6.28E+01
LLD<2.36E+03
LLD<L.57E-01
LLD<2.38E-01
LLD<6.44E-03
LLD<6.78E-03
LLD<1.51E-01
LLD<2.18E-02
LLD<2.18E-02
LLD<9.64E-03
LLD<9.95E-03
LLD<1.04E-02
LLD<5.63E-O1
LLD<9.98E-03
LLD<1.40E-02
LLD<7.66E-03
LLD<2.52E-02
LLD<1.24E-02

O.OOE-01 +-O.OOE-01

59.54
74.67

356.02
537.27
727.20
133.51

1332.50
320.09
795.84
661.65

1408.01
1274.45
1274.80

105.31
1099.25
364.48

1460.75
1596.20
834.83

1274.55
702.63
765.78
86.50

239.00
129.30
148.57
240.99
186.10
497.08
497.08
621.80
427.89
427.89
264.66
391.67
513.99
84.37

583.20
185.71

1836.06
1115.55
756.73



PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA
CHANNEL KEV COUNTS

73.60
81.55

382.02

36.78
40.75

190.99

98.
65.

312.

ERROR GAMMAS/SEC

62.9
81.8
24.3

1. 33E+01
4.85E+00
1.1IE+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

703
1021
1218
1322
2920

.53

.13

.35

.95

.89

351.
510.
609.
661.

1460.

75
56
18
49
73

77.
176.
102.
136.
485.

48.9
23.3
34.4
25.6

9.5

GAMMAS/SEC

4.30E-01
1 .30E+00
8.70E-01
1 . 25E+00
8.90E+00

WHC-SD-WM-DP-053 REV 0

933



WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHC-SD-WM-DP-053 REV 0
ANALYTICAL BATCH

Lab Segment Serial No. Customer ID:

Analysis: /- Sample Prep:

Instrument: Procedure/ Rev:
ZLJ 1 S#

Technologist: Date: gh 217?
Starting Time: Temperature

Ending Time: 1 Chemist: & Ks u.csAxa

Comments:

Description Lab ID Description Lab ID

1 (m ..-gSg 1 1
2 12 _ _ _ _ _ _ _ _ _ _

313 _ _ _ _ _

4 < ,,Ot u3,0 141
~~h-j~d~ t S~l$2 15

6 D1 16

7 17

8 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

340

A-6000-681 (03/92)



WHC-SD-WM-DP-053 REV 0

METHOD: DATE START:
LA-218-114 Aug 17,1993

PREPARED BY: DATE COMPLETE:
K Kawabata Aug 19, 1993

UNITS: uCi/mL I
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC DET LIM % CT ER
STD 83B51 V-32 H-3 6.08E-1 104 1.05

BLANK V-33 H-3 <4.45E-6 6.22

107APCOM V-34 H-3 3.35E-2 3.37E-2 3.36E-2 0.6 2989 4.45E-6 0.15
3438 0.15

0.17
0.16

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

The results for the standard are in uCi/L.

High spike recovery values are due to the sample values are greater than 125%
of the standard value.

34'

ANALYTICAL BATCH SUMMARY SHEET



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

(

Serial No Sample Point 0ale Time Issued Prior

V 32.-5587 107-AP 8- 3-93 10:44 25
Selerminaiion MehodStandard Resuilt Jils Charge Code Reruns

H3 LA-218-114 % RECOVERY N1L17 0
Sample Sue Customer ID

? STD
Remarks. Calculations. Resulrs

EDP R907 ENVSTD
STD#V,65/ RESULT q

STD VAL. %REC /

Analysi - 2 Analys - 3 Analyst - 4 Analyst - 5

H*s Hrs Hr sHis

Uh7(?

51-6800-+N, I-10-83

H3: LA-218-1 11 (E-0), 113(B-0), 114(A-2) TRITIUM LIQUIDS STANDARD
A iSera No Disintegvntions per Minute from Counter (dpm) 1350.47

V32-5587 imple Volume in mL (S) 1
'MatchOi ilstion lctor (DF) 1

1547 'iest Dilution Factor (DDF) 1
KenWn No. ckgrond Count RiLe in Counts per Minule (BKG epm) 54.16

0 acskgmund Count Time in Minutes (BKG 'ime) 50
Anast Instument Fractional Efficiency (E'F 0.4932

_eLection Umit (id) 9.89
Dt~taie:x -. aial Is[e (1) 2.42

08/17/93 frititum Coneenlantion in prCi/L = G.0032E-O

Crtimi lwewd (It) = 2.33 1 Squasr Root of (DKC cpm / BKG ime) I
Detection Umit (Li) = 1(2.72 / DOC lmo) + (2) () I / EFF
I3 itG/L = (dpm) (10D0ml/Q (DF) (DDOF / i(S) (2220000dpm/pCi)l
113 p0i/mL = pC1 /L / 1000 m/L

[frilium Conantntion in pCi/L = G.OSE-01

'rilium Concenthration in pCi/mL = f.OOE-04

942
Data Entry by: Date: 19-Aug-93
Approved by: Date: V; 4 4 ( N

WHC-SD-WM-DP-053 REV 0

Time Completed Lab Unit Mgt

I I Qc)
P-1 //

Form M 1 Rev. 1. 1 Page 1 of I



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Se,,al No Sample Poini Care ITme Issued Prioriry

V 33.-5687 107-AP 8- 3-93 10:53 25
Det'mina on Me hod Stadrd Resul Unts Charge Code ACrerns

H3 LA-213-114 uCi/ML N1L17 0
Sample Se Cusrome, JD
? BLK
emaks. Calculations . esus

REAGENT BLANK

COUNT AS uCI/L

Analysi - I Analysi -2 Analys 3 Analyst - 4 Analysl -5

Hi Hrs Hs Hs

DM, T platm~ed Lab Un, M~g'

54 68M-061 IR 10831

WHC-SD-WM-DP-053 REV 0

H3: LA-218-111(E-0), 113(B-0), 114(A-2) TRITIUM LIQUIDS BLAN
Sfr*$*TNo. |isinlegations per Minute from Counter (dpm) -67.48

33-5687 ;mple Volume in ml () 1
Bat ch ID :lint ion Factor () 1

1 54 igest Dilution Factor (DD)F I
~RerunNo. thckgmund Count [Te in Cons per Minute (DKG cpm) 54.16

o rekgiouind Count Time in Minutlrs (rKG Time) 50
SAnlyst> stnument Fmational Efficiency (EFF) 0.4941

)ection limit (Ii) 9.87
' Dste? 'it imi level (Ic) 2.42

08/17193 filium Coneront jot in jCi/L = 4.44GE-03

Crilieal level (L) = 2.33 I Sqpua Root of (BKG cpm / BKG lime) I
Detection limit (id) = 1 (2.72 / BKG Time) + (2) (Le) I / EFF
113 pCi/L = (dpm) (1000mzl/4 (DF) (DDF) / [(SS) (2220000dpn/pCi)
113 pCi/mi= pCi/b / I000mL/L

NOTE RepordM rsult is a lE 11AN MILe adculated
f(oim the stAislical Detection limit (Ld

fium C entm in IiCi/L = < 4.45E-03

litism Concmntir't 1 in iCi/rub =< 4.45 E-06

Data Entry by; // Date: 19-Aug-93
Approved by: - -:, - Date: 114 u6 k

Form M1 Rev. 1.1 Page 1 of 1

943



PLACE ANALYTICAl. CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Seral No Sample Porin Date Tun. s1ued Pr'orrty

V 34.-5787 107-AP 8- 3-93 10:56 25
l Method Slandard Res1t Uts Charge Code Ieruns

H3 LA-218-114 uCi/ML N1L17 0
uample See Customer 10

? /,I 1O7APCOM
Remarks Calculalons. Results

COUNT AS uCI/L

Analyst - I Analyst - 2 Analys .*3 Analyst - 4 AnalysI - 5

Mrs Mrs .rs rs

Tal tine Completed Lab Un i gr

6 ?|1 >:a ~ r'2- *Q

H3: LA-218-111(E-0), 113(B-0), 114(A-2) TRITIUM LIQUIDS SAMPLE
Serial N&. Disintrg-aions per Minute from Counter (dpm) 74470.34

V34-5784 hmple Volsume in mL (53) 1
t St cl ID dilubion Factnr (DOF 1

1547 Digest Diotion Factor (DDF) 1
Rerun No. blackground Count I te in Counts per Minute (DKG epm) 54.16

0 lekgmund Count Time in Minutes (BKG lime) 50
Anlyst isImnment Frlctional Ffficiency (EFT) 0.4951
. - tection Limit (Ld) 9.85

Oat: .r.lisicil rvel (I) 2.42

08/17/93 rriliksm ConrentrAion in pCi/L = 3.3545E+01

Critiad Level (L) = 2.33 1 Squar Root of (13KG cpm / BKG Time) I
Detection Ulmit (I) = [ (2.72 / 13KG Time) + (2) (L-) I / EFF

113 pCi/L = (dpm) (1000mLe/ (DFj (DDF) / t(SS) (2220000dpm/pCi)

113 pCi/mL = pCi/L / I OOOmWL

zF~iium Lcni :i-tio inl pCi/b - 3.35E+01

Itriisiom coneristiuIion its pCi/nab = 3.35E-02

Data Entry by: Date: 19-Aug-93
Approved by: - :'.Date: j 404 93
Form Ml Rev. 1.1 Page 1 of 1

!344

5,-6800-06 R-l0O831
WHC-SO-WM-DP-053 REV 0



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

K

Ser-al No Samole Point Date Time issued Pvroity

V 34.-587 107-AP 8- 3-93 10O56 25
Der-Mer hod-Standard Result Ulis Charge Code RPerlns

H3 LA-218-114 uCi/ML N1L17 0
S Szle Sie Customer ID

7 / , j 107APCOM
Remins5. CahculatOns. Pesults

DUPLICATE SAMPLE

COUNT AS uCI/L

Analvs -I Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hs His H's H's H's

Dale Time Completed Lab mi Mg,

sA-6800-fiI in -0 831

WHC-SD-WM-DP-053 REV 0

H3: LA-218-111(E-0), 113(B-0), 114(A-2) TRITIUM LIQUIDS DUPLICATE
Sil nto.A D isintegrations per Minute fim Counter (dpm) 74709.2

V34-5887 mple Volume in mL (SS) 1
' KBSatc I D ilution Factor (DF) 1

1547 Digest Dilution Factor (DDE) 1
/ 7erun N a ekground Count Rate in Counts per Minute (BKG epm) 54.16
0 Bekgmund Count Time in Minutes (BKG Time) 50

A s i-stom.rtuent F:.clional Efficiency (EFF) 0.4956
r _lelMLion Unit (w4) 9.84

-tiii jal level () 2.42

08/17/93 liium Concentation in piCi/L = 3.3653E+01

Criticl level (Ir) = 2.33 1 Square Root of (0KG cpm / BKG Time) I
Detection Limit (IAi) = [ (2.72 / BKG Tirme) + (2) (Lc) I / EFF
113 pCi/L = (dpm) (1000ml/i1) (DF) (DDE) / (SS) (2220000dpm/pCi)1
113 pCi/ml. = 1i/1 / I000mL/L

Friijm Concentaltioin in ;iCi/L - 3.37E+01

rilium Concentntion in pCi/ml = 3.37E-02

Data Entry by: / Date: 19-Aug-93
Approved by: . .. < ..a Date: /I 4v4 9
Form M1 Rev. 1.1 Page 1 of 1

345



PLACE ANALYTICAL CARD IN IOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Point Date Time issued Priorily

V 34.-5987 107-AP 0- 3-93 10:56 25
Deter mmaon Method. Standard Aesull Unis Charge Code Reruns

H3 LA-218-114 % RECOVERY N1L17 0
Sample Site Customer ID

7 / , 107APCOM
Remarks. Calculai ons Results

SAMPLE SPIKED ID

SPIKE ID &251

SPIKE VOLUME-A- -1
COUNT AS uCI/L 4)

Analyst - I Analyst - 2 Analyt - 3 AnalySt - 4 Analyst -5

D rse T rsers H's L Us

Date lime Completed Lab Unit Mg,

WHC-SD-WM-DP-053 REV 0 5."6800.06, CR -0 831

H3: LA-218-113(B-0), LA-218-114(A-2) TRITIUM SPIKE SPIKE
.Seri i N&. Ipm of Simple from Counter (dpml) 74709.2

V34-6987 ipm of Sample + Spike fino Counter (dpm2) 59643.21
$Balch1O0 t iume of Sample in Dist illation Vial in mL (Svol) 1.5

1547 chlime of Spike in Distillation Vial in moL (SPK vol) 1.5
tReni No clume Trinsfenral to Scintillation Vial in mL (TR vol) 1

0 pike Value in pCi/L (SPK val) 0.584
AnlySlt~ bckginaund Count Pate in cpm (BKG epm) 54.16

-___ _ rkgrond Count. Time in Minutes ._(BKG time) 50
Da..:. stiment Fsctional Efficiency of Sample (EM 0.4948

08/12/93 )election Urit (111) 9.91
it imlvel (I) 2.42

13 pCi/L in Simple Vial (Rsim) 3.37E+ 01

L3 pci/b in Simple + Spike Vial (Rs+s) 2.69E+01
Tol Ratio Sample Vol to Total Vol (VRsm) 5.OE-01
'ol. Ratio Spike Vol to Total Vol (spike) 5.06E-01

Detection limit (Ld) = ((2.72 / BEG time) + (2 tIc)) / EFF
Critical level (Ir) = 2.33 * lie Squa Root of (BKG cpm / BKG time)
113 pCi/L in Simple Vial (Rani) = dpn * (1000inL/Q / (TR vol * (2220000dpm/pCi))
113 pCI/1 in Sample + Spike Vial (Rs+s) = dpm2 , ( OOOmL/Q / (TR vol * (2220000dpm/pCi))
Volume Ratio of Siample Volume to Total Volume (VRsam)= Svol / (Svol + SPK vol)
Volume Ratio of Spike Volume to Total Volume (VWspike) SPK vol / (Svol + SPK vol)
% Spike Recovery = ((Rs+s) - (Rain * VRsn) / (SPK val VRspike)) * 100

Spike Retovery = 3430.3%

Data Entry by: Date: 19-Aug-93
Approved by: 1-/( Date: i i s
Form M3 Rev. 1.1 Page 1 of 1

34G

c



PLACE ANALYTICAL CARD IN ROX 'ELOW-DO NOT WRITE IN SPACE

Samle PonI

34.-5087 107-AP

Ojig Tme Issued Pr o.. y

8- 3-93 10:56 25
Dete'm'aion Metod. Siandard Result Un!s Carge Code pRuns

H3 LA-218-114 % RECOVERY N1L17 0
Sample Sze cuW ome! L0

7 107APCOM
Re ma, 4. Ca tt.OflS. Pes,,'s

SAMPLE SPIKE
DUPLICATE

SPIKE ID-W-W
SPIKE VOL-).S, A

Analysi -1 Analyst -2 Analy'- 3 Analyst .. 4 Analyst - S

lies' -5 is H4 * Mrs

0.t T.ne Completed Lab Unil Mgr

S 180. t31

H3: LA-218-113(B-O) LA-218-114(A-2) TRITIUM SPIKE SPIKE

~$,ti1 No i pm or Sample fIom Counter (dpml) 74470.34
V34-5087 1pm or Sample +-Spike fromi Coaunter (dpm2) 56613.22

7BV ich 10< Volume of Sample in Distillalion Vial in ml. (Svol) 1.5

1547 'olume of Spike in Distillation Vial in mL (SPK vol) 1.5
Retn No. olume Thansenrd to Scintinlation Vinl in ml. (TR vol) 1

0 pike Value in pCi/L (SPK vI) 0.584

Anyst<' R-k'round Count Rate in cpm (BKC cpm) 54.16
ckiolnd Cout Tne in Mintsia (BKC time) 50

e: - stnunent Fntional Efficiency of Sample (EF) 0.4926

08/12/93 eteion Limit (Ud) 9.96

illic(al Level) 2.42

13 pCi/L in Iample Vil (Rsm) 3.35E+01

13 pri/L in .ample + Spike Vial (Rs+s) 2.55E+01

Vol Ratio Sample Vol to Total VoL (VRsm) 5.00E-01
'ot Ratio Spike VoL to Total Vol (VRspike) 5.00E-01

Detection Limit (LA) = ((2.72 / BXC time) + (2 1 Lc)) / EF'
Ciitical level (1e) = 2.33 * the Sqctuat Root of (BKC cpm / BKC time)
H3 pCi/L in Sample Vial (RPsm) = dpml I (1000m4/) / (TR vol * (2220000dpm/pCi))

113 pCi/L in Sanple + Spike % id (Rs+s) = dpzm2 * (1000nl/L4 / (TR vol * (2220000dpm/Ci))
Volume Patio of Sample Volume In Total Volne (VRsam)= Svol / (Svol + SPK vol)
Volume Ratio of Spike Volume to ToUtl Volume (VRspike) = SPK vol / (Svol + SPK vol)
% Spike Recovry = ((Rs+s) - (Rsaim * VRsam) / (SK vL VRspike)) * 100

[ . ,s' I - ( C )(c ,,%

Spike PRevery 2989.3%

J[Data Entry by: Date: 19-Aug-93

Approved.by: cr- = . Date: )i A4u 3

Form M3 Rev. 1.1

347
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BACKGROUND (U

Wuench Limits

H3LL XERROR: 0.,00 FACTOR:

ENCH CURE: Off
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1.000000 BKG. SUB:

COLOR QUENCH CORRECTION: Of4
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TIME
MIN
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CPM %ERROR
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DPM EFF-1
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% TIME

50.00 8 ..4
Blank Average

54,16
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY 'C'

ANALYTICAL BATCH WHC-SD-WM-DP-053 REV 0
Lab Segment Serial No. Customer ID:

Analysis: Sample Prep:

Instrument: Procedure/ Rev:

Technologist:?( Date: //.5

Starting Time: Temperature

Ending Time: Chemist: r '

Comments:-c -- +'--J/i 1 )

Description Lab ID Description Lab ID

1 75, /2 I 11-]_ __ _

2 33....__ _12

3 kz 13

4r p 14

5 7- =j 151
6 }__ _ _ -SOO? 16

7 17

8 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

246 Q\_____ / ______

A-6000-881 103/92)



WHC-SD-WM-DP-053 REV 0
ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:
LA-218-114 Oct 15, 1993

PREPARED BY: DATE COMPLETE:
K Kawabata Oct 20, 1993

UNITS: uCi/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC DET LIM % CT ER

STD 103851 V32 H-3 7.22E-1 97 1.02

BLANK V33 H-3 <1.81E-4 5.81

107APCOM V34 H-3 3.53E-2 3.51E-2 3.52E-2 0.57 1.81E-4 1.04
1.04

107APCOM V34 H-3 7.17E-4 6.79E-4 6.98E-4 5.4 99.7 1.81E-4 1.02
1_ _ 90.0 1.05

NARRATIVE: X NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
UST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

The results for the standard are in uCi/L.
The detection limit for the sample is 3.55E-6uCi/mL.(Value noted is for the diluted sample)

850



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN' SPACE

WHC-SD-WM-DP-053 REV 0

H3: LA-218-111(E-O), 113(B-0), 114(A-2) TRITIUM LIQUIDS STANDARD

& {isintegrations per Minute from Counter (dpm) 1601.9

V32-5587 ample Volume in m() 1

ilution Factor (Df) 1

1953 )iget Dilution Factor (DDF) 1
arbe :ackground Count Rate in Counts per Minute (0KG Epm) 29.94

1 lackground Count Tu in Minutes (BKG Time) 50

nstnrment Fractional Efriciency (EI j

_ecton UmiL ([A) 7.78

Dritical level ([c) 1.80
10/15/93 jriium Concentration in pCi/L - 7.2158E-01

Critical level (Le) = 2.33 [ Square Root of (BKG cpm / BKG Tune)

Detecon liit (ld) = [(,72a /BKGruE)+(2)(l)1/EFF
H3 pCi/L = (dpm) (IGD0m1/) (DF) (DDF) / (SS) (2220000dpm/pCi)i

113 pCi/ml = pCi/L/ 1000m[/L

ridum Concentmation in pCi/L = 7.22E-01

ritium Concentration in pCi/mTL = 7.22E-04

jData Entry by: . - Date: 18-Oct-93
Approved by: "4< --- ) Date: : ir

Form M1 Rev. 1.1
951L

Page 1 of 1

Ser al No Sample Pont Date Time Issued Priority

V 32. -55871 107-AP 3- 3-93 10 :44 25
Determination Method. Standard Result Units Charge Code Reruns

H3 LA-213-114 % RECOVERY N1L17 1
Sample Size Customer 10

? STD
Remarks. Calctlations. Results

EDP R907 ENVSTD
STD$$IoJ3,S) RESULT 7

STD VAL.'7,Y/ CcREC 17 ,o%

1 Ays alyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hrs His HFs r His

Date Trme Completed Lab U t Mgr

L__ A<

0.14330- ,



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-053 REV 0

H3: LA-218-111(E-0), 113(B-O), 114(A-2) TRITIUM LIQUIDS BLANK
___da__N_. )isntegrations per Minute from Counter (dpm) -12.62
V33-5687 ample Volume in ml (4 1

I )ilution Factor (DF) 51
1953 ) Dilution Factor (DDF) 1

r . ackground Count Rate in Counts per Minute (BKG cpm) 29.94
I 3ackground Count 7ime in Minutes (BKG lime) 50

Anstnment Fractional Efficiency (EFF) 0.461
ttion imil () 7.88

riRal level (Ie) 1.80
10/15/93 iriLium Concentration in pCi/L 1.8095E-01

Critical level (In) = 2.33 I Square Root of (BKG epm / DKG tne) I
Detection Umil (LA) = 1 (2.72 / BG Time) + (2) (ic) I / EFF
113 pCi/L = (dpm) (1000nl/14 (DF) (DDF) / (SS) (2220000dpm/pCi)I

I13 pC/mL = pCi/L/1000m[/L

NOT Reported result is a [IS MhAN value calculated

from the statistical Detection Limit (14

u Concentration in pC/I = < 1.81E-01

F-uiu Concentration in p(i/n, = < 1B1E-04

Data Entry by; C .Date: 18-Oct-93

Approved by: c ?-. Date: 0 C F
Form M1 Rev. 1.1 Page 1 of 1352

Seral No Sample Pojt Dale Time Issued Priority

V 33.-5 (37 107 -AP 3- 3-93 10:53 25
DeTermnation Method, Standard Result Unrts Charge Code Reruns

H-3 LA-218-114 uCi/ML N1L17 1
Sam le Si IC Customer 10

? 00 c-i 0- /.2 1,sl s BLK
Perars, CaRca alons. R

REAGENT BLANK

COUNT AS uCI/L

Analyst - I Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

HsH, H" H, & H,

call Tme Completed Lab Unit Mg,

'I



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

H3: LA-218-111(E-0), 113(B-0), 114(A-2) TRITIUM LIQUIDS SAMPLE
' r <Disintagralions per Minute from Counter (dpm) 1535.07

34-5787 ;anple Volume in ml (SS) 1
jbt : a ilution Factor (DE) 51

1953 )igest Dilution Factor (DDE) 1
r NO> kgrund Count Rate in Counts per Minute (BKG opm) 29.94

1 3ackground Count Tine in Minutes (BKG ime) so
' nstrunenl Fractional Efficiency (EFT) 0.4619

ietection Umit (1w) 7.86
'i$ : ritical level (to) 1.80

10/15/93 rritium Concentration in p/L = 3.5265E+01

Critical level (1) = 2.33 [ Squaxe Root of (BKG epm /BKG Time) I
Detection Uniit (Ld) = ( (2.72 / BKG Tme) + (2) (n) I /EFF
H3 pCi/L = (dpm) (1000m/ (F)(DD) / (SS) (2220000dpm/pCi)I
H3 pCi/mL = pCi/L/1000mL/L

ritiuin Concentration in 10/L = 3.53E+01

rit.iuzn Concentration in pCi/ent = 3.53E-02

Data Entry by: . i? -. Date: 18-Oct-93
Approved by: r, cW2'- .Date: 26 Ocr ' 3
Form M1 Rev. 1.1 Page 1 of 1

)53

Serial No Samole Port Date T.me Issued Priortl

V 34.-5787 107-AP 8- 3-93 10:5 25
Detemrm aor Method Standard AesuLt Units Charge Code ern

H-3 LA-218-114 uCi/ML N1L17 1
Sample Size Customer ID

? Z O-10- JML /11- rascr 107APCOM
Remarks. Calculatons Results

COUNT AS uCI/L

I- Analyst - 2 Analyst - 3 Analyst . A Analys 5

hos, 
T H CH 

s 
Hi

Dale Ti7t, -Comoteted Lab Unfl Mg,

/A3 7-7 /~hjc

K?

/

--

WHC-SD-WM-DP-053 REV 0
5 r--60-;.w /'" l



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN' SPACE

H3: LA-218-111(E-0), 113(8-0), 114(A-2) TRITIUM LIQUIDS DUPLICATE

$*1 6i1~e M )isintegrations per Minute from Counter (dpm) 1528.69

V34-5887 ;mple Volume in mL (S_) 1

M4sti'.nd . )lution Factor (D 51

1953 'gesDilution Factor (DD 1

m R3kgmund Count Rate in Counts per Minute (2KG rpm) 29.94
1 lackgmund Count Time in Minutes (BKG Tim0e) s

trurnsment Fractional Efficiency (EM 0.4656
V )etection lmit (LI) 7.80

$T7 ritical level (in) 1.80
10115/93 qritium Concentration inpci/L = 3.5119E+Ol

Critical level (Le) = 2.33 I Squam Root of (BKG epm / BKG rime) I
Detecton lmit (Ld) = [ (2.72 / BKG rTne) + (2) (L) I /EFF
113 pCi/L = (dpm) (100DmI/ (DF) (D1D) / %S) (2220000dpm/pCi)

H3 pCi/ml = pCi/L / 1000 mL/L

ritium Concentation in pCi/L = 3.51E+01

ritium Coneontation in pCi/mL = 3.51E-02

IlData Entry by: 4 .--. - Date: 18-Oct-93

Approved by: c~~~~.& i - . Date: .2. 0t<. I

Seral No Sarple p .e Time Issuec Porir!y

V 34.-5887 107-AP 8- 3-03 10:56 25
Delerrr-naion Melod Slandard RCsull L1s15 Charge Code Reruns
H3 LA-218-114 uCi/ML N1L17 I

Sampre Size Cuslomer ID

? 2o0 -iZ - z/pL /o/L. Tra tpr 107APCOM
Remarks, CalCulakrons. Resulls

DUPLICATE SAMPLE

COUNT AS uCI/L

Analysi - 1 Araly5 - 2 Aralysl - 3 AnalysI- 4 ARalysI - 5

Hrs Hrs Hrs H s

Dale Time, Compleled Lao Urn Mgr

O S( ,.O<D

* 1-63WHC-SD-WM-DP-053 REV 0

Form M1 Rev. 1.1 Page 1 of I



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

5

WHC-D-WM-DP-053 REV 0 '-;

H3: LA-218-113(B-0), LA-218-114(A-2) TRITIUM SPIKE SPIKE
S_______ Hpm of Sample from Counter (dpml) 1535.07

V34-5987 Ip of Sample + Spike from Counter (dpm2) 1590.66
alwme of Sample in Distillation Vial in ml (Svol) 1.5

1953 olwme of Spike in Distillation Vial in ml (SPK vol) 1.5
oluime Transfered to Scintillation Vial in mL (1T1 vol)

1 pike Value in pCi/ (SPK vl) 0.744
~ A~faly lackground Count Rate in cpm (BKG epm) 29.94

ackgmund Count Trne in Minutes (BKG time) 50
D_____' nstrument Fractional Efficiency of Sample (EM') 0.4619

10/15/93 election limit (Id) 7.92
ritical level (te) 1.80
3 pCi/L in Sample Vial (Rsai) 6.91E-01

pCi/A in Sample + Spike Vial (Rs+s) 7.17E-01
ot Ratio Sample VoL to Total VoL (VRsrm) 5.OOE-01
ol Ratio Spike VoL to Total VoL (VRspike) 5.OOE01

Detection Limit (Ld) = ((2.72 / ;KG time) + (2 1-)) / EFF
Critical level ([c) = 2.33 * the Square Root of (BKC epm / BKG time)
H3 pCi/L in Sample Vial (Rsam) = dpml * (100ll) / (Rit vol * (2220000dpm/pCi))
113 pCi/L in Sample + Spike Vial (Rs+s) = dpm2 a (100Omi/l) / (TR vol * (2220000dpm/pCi))
Volume Ratio of Sample Volume to Total Volume (VRsam)= Svol / (Svol + SPK vol)
Volume Ratio of Spike Volume to Total Volume (VRspike) = SPK vol / (Svol + SPK vol)
% Spike Reovery = ((Rs+s) - (Psam * VRmm) / (SPK val $ VRspike)) * 100

Spike Rcoery99.7%

Data Entry by: Date: 18-Oct-93
Approved by: <=c# , Date: a a -1- j
Form M3 Rev. 1.1

355
Page 1 of 1

Serial No Sampe Po, Date Tim Issued Priorty

V 34.-5987 107-AP 8- 3-93 10:56 25
Determmnaion MelhodSlandard Result UnIs Charge Code Rers

H3 LA-213-114 % RECOVERY N1L17 1
Sample Siet Customer ID

? Zoo- A-/-4- / - /rcen c 107APCOM
Remarks. Calculatrons. Results

SAMPLE SPIKED ID

SPIKE ID--tfg5(

SPIKE VOLUME-/.S
COUNT AS uCI/L

~~~Analyst 2 Analys-2 Analyst - 4 Analyst.4An ys - 5

Hrs Hr s

Dale Time Completed Lab Uni Mg

____s| _ //: ___



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WAITE IN SPACE

7

I I o- %so tat

H3: LA-218-113(B-0), LA-218-114(A-2) TRITIUM- SPIKE SPIKE
t S4d "l 0 N I pm of Sample from Counter (dpmil) 1528.69

V34-5087 pm of Sample + Spike from Counter (dpm2) 1507.7
BSt*IO ' olume of Sample in Distillation Vial in mL (Svol) 1.5

1953 olume of Spike in Distillation Vial in mL (SPK vol) 1.5
"W IW,5 fo: -n6'lume Transferd to Scintillation Vial in mL (R vaol) 1

1 pike Value in pCI/L I (SPK val) 0.744
S At ackground Count Rate in epm (BKG cpm) 29.94

3ackgmund Count lime in Minutes (DKG time) 50
Dft: nstrumnt PFactional Efficiency of Sample (EFF) 0.4656

10/15193 eLection limit (Ld) 7.86
ritical level (Ic) 1.80
3 pCi/l in Sample Vial (Ream) 6.89E-01
3 pCi/l in Sample + Spike Vial (Rs+s) 6.79E-01
oL Ratio Sample Vol to Total Vol (VRam) 5.00E-01
oL Ratio Spike Vol to Total Vol (VRspike) 5.OOE-01

Detection limit ([d) = ((2.72 / BKG time) + (2 0 Iz)) / EFF
Critiai Level (Lt) = 2.33 1 the Square Root of (BKG epm / BKC time)
H3 pCi/L in Sample Vial (Rsam) = dpml * (1000m"/4 / (1R vol a (2220000dpm/pCi))
113 pCi/L in Sample + Spike Vial (Rs+s) = dpm2 * (l000ml/q / (TR vol I (2220000dpm/pCi))
Volume Ratio of Sample Volume to Total Volume (VRam)= Svol / (Svol + SPK vol)
Volume Ratio of Spike Volume to Total Volume (VRspike) = SPK vol / (Svol + SPK vol)
% Spike Recovery = ((Rs+s) - (Rsam VRsam) / (SPK val VRspike)) 100

SpikeRecovery :90.07

Data Entry by: Date: 18-Oct-93
Approved by: c Date: a? 0 r
Form M3 Rev. 1.1 Page 1 of 1

856

WHC-S-W -DP-053 REV a
Setal No Sample Poi1 Date Time Issued PrIorIty

V 34.-5087 107-AP 8- 3-93 10:56 25
De Ierrina Method Standard Result U ts Charge Code Reruns

H3 LA-218-114 % RECOVERY N1,17 1
Sam)Ie Sic Customer [D

? Zdi- -5 1Z /I T-i,) 107APCOM
Remarks. CalcrIabons. Results

SAMPLE SPIKE
DUPLICATE

SPIKE ID /OI
SPIKE VOL ,Smt

Analyst n Analyst -2 Analyst- 3 Analyst- Analyst -5

Hs Hs - rs Nra Hr

Date he Compled .ab Un My

/ac//Y //'y (/w



/7
TID r -1 T F

ER i 1

I IiT)F:E .1:

Ouanc:h Limits

1: F E LJI 1
COMET WHC-SD-WM-DP-0

15

53 REV 0
OCT 199 19

H %ERROR: 0.00 FACTOR:

C URI E: ~ .Of:

Low:-4.323

'OS TIME
MNIN

COLOR QUENCH CORRECTION:

Hih:294.48

CPM %ERROR
3-H

DPM
3H LUMEX ELAPSED

EFF-1 % TIME

Blank Average

Won

50.00

9c" 00
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.5
..6
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7
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1.04
1.02
1..00

64.12 4A.7< 1
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-12.62 46.1Q

1535.07 46.17 C
1528.69 46.56
1590.66 46..2
1507.70 4 .. ;

357

4

2P

OF VAR:

j.000000 9KG,, SUB:;

p 1 * - 1,

t 1-5
11-6
ti 7
t*-9



WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH
HCSD-WM-DP-053

C7 /
Lab Segment Serial No. Customer ID:
V-34 107APCOM

Analysis: Sample Prep:
C-14 WATER DIGEST

instrument: WB27818 Pr edure/ Rev: LA 348-104 B-0

Technologist: J T KNIGHT 6ate: 10/14/93

Starting Time: 09:00 Temperature 25 CENTIGRADE

Ending Time: 14:30 Chemist: KEN KAWABATA

Comments. BATCH #1931
RERUNS

Description Lab ID Description Lab ID

1 INITIAL LMCS STE V32-5588 11
2 REAGENT BLANK V33-5688 12

3 SAMPLE V34-5788 13
4 SAMPLE DUPLICATE V34-5888 14

5 SAMPLE + SPIKE V34-5988 15
6 SAMPLE DUPLICATE + SPIKE V34-5088 16

7 17

8 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS 82B51 1 ML

SPIKE 82B51 1 ML

REv b

A-6000-881 (03/92



WHC-SD-WM-DP-053 REV 0
ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:
LA-348-104 Oct 14,1993

PREPARED BY: DATE COMPLETE:
K Kawabata - 4 Oct 18, 1993

UNITS: uCi/mL I I
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC DET LIM % CT ER
STD 82851 V32 C-14 1.54 87 0.5

BLANK V33 C-14 <2.17E-6 4.11

1O1APCOM V34 C-14 <2.18E-6 3.18E-6 N/A N/A N/A 2.17E-6 4.09
3.98

lOAPCOM V34/Spike C-14 1.55E-3 1.44E-3 1.495E-3 7.4 87.5 2.17E-6 0.50
81.1 0.52

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMVSNARIATIONS FOR THIS BATCH:

The results for the standard are in uCi/L.

No rerun requested. Sample analyte concentration is at the lower limit of detection for this method.

q953

V



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Point Dale Time Issued Piority

c _nq sQ

,r.....iI Stanilahi hes UsIst Chage Code Rer....s

I1 D

Remarks Cciaiu ons PResujsRE !~
EDP R90- C14EDTA REMo A

TD 5 RESULT /x4

:TD VAL /, 7 7 REC 7,

'Z__ _ A,1,3 2. -4

An* 3 Amilyl Analyst_ _ _

C-14: LA-348-104 (B-0) Carbon-14 LIQUIDS STANDARD

Mt o isintegrations per Minute frm Counter (dpm) 3423.79

V32-5588 ;ample Volume in mL (SS) 1
o ilution Factor (DOF) 1

1931 igest Dilution Factor (MDr) 1
flwuf NW Rlackground Count Rate in Counts per Minute (BKG cpm) 44.2

1 3ackgmund Count Time in Minutes (BKG time) so

Aniytt Instnrment Fmctional Efficiency (EFF) -

tection limit (w4) 4.85

__________K ritical levl (1c) 2.19

10/14/93

Critical Lewl (Ir) = 2.33 I Square Root of (BKG epm / BKG time) I
Detection limit (i4) = [ (2.72 / BKG time) + (2) (ie) I / EFF

C-14 pCi/L = (dpmi) (1000mL/ (DoF) (DDF) / [(SS) (2220000dpm/pCi))
pCi/mLt = pCi/L / IOOOmL/L

-14 Concentration in iCi/L = 1.54E+=O

jr-14 Concentration in iCi/ml, = 1.54E-03

Data Entry by: 777K- Date: 18-Oct-93

Approved by: m="-< A a- Date: 4L '27

Form 1 Rev. 1

I. IC 49

- ' 'g if

Page 1 of 1

3*iO

54eeog 6800 -IC-AS,3WHC-SD-WM-DP-053 REV 0



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-053 REV 0
/__ f15tO$4t (F'C ,83

C-14: LA-348-104 (B-0) Carbon-14 LIQUIDS BLANK
S!tiadoi isintegrations per Minute fmm Counter (dpm) 3.17

33-5688 rple Volume in niL (SS) 1
__ tch _D ilution Factor (D) 1

1931 iget Dilution Factor (DDP) 1
Rtrui N.~ hckgmind Count Rate in Counts per Minute (BKG cpm) 44.2

1 ekground Count Time in Minutas (0KG time) 50

Anls nstnzment Fractional Effciency (EFF 0.9223
Ltection Umit (En) 4.81

Dart_ _ riticilevel (Ic) 2.19

10/14/93

Critical Level (Lc) = 2.33 I Squarm Root of (BKG epm / BKG time) I
Detection limit (d) = [ (2.72 / BKG time) + (2) (L) I / EFF
C-14 pCi/L = (dpm) (I000mL/) (DF) (DDF) / (SS) (2220000dpm/pCi)
pCi/mL = pCi/L / 1000mL/L

NOTE: Reported result is a LESS THAN value calculated
from the statistical Detection Limit (Ld.

-1 4 Concentration in jiCi/< 2.17E-03

-14 Concentration in iCi mL = < 2.17E-06

Data Entry by: Date: 18-Oct-93

Approved by: Date: FaseT i 3
Form 1 Rev. 1 Page 1 of 1

Mi1

Se,,al No Sampoe Point Date Time Issued Priority

D m rMethod andard .rs.u, Unrts chargc Coide- rs

Remarks. Calculations Results

REAGENT BLANK RERUN
COUNT AS uCI'L

H HsHrs I s Hr.

2 Ale Olonitiitc I a U MAa



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Seral No Sample Por.. Date Time Issued Prionly

-: 'Kl 1 -7 A-, frl
Ctermnaton Method Standard Result Unis Charge Code Reruni

uamoln Ste Customer tO

Remarks Calculations. Results

COUNT AS uCI/L

A ' Ara I. 2 Analyst - 3 Analyst - 4 Analyst 5

Hat Hab s I Mgs

DaemieCopeed Lb grp- /

C-14: LA-348-104 (B-0) Carbon-14 LIQUIDS SAMPLE

..S.r-A )isintegrations per Minute from Counter (dpm) 4.09

34-5788 ;ample Volume in nmL (SS) 1

. 4c .ID )ilution Factor (DF) 1

1931 )igst Dilution Factor (DDE) 1

r1 3ackground Count Rate in Counts per Minute (BKG epm) 44.2

1 3ackgnund Count Time in Minutes (0KG time) 50

nstrument Fractional Efficiency (EF) 0.915

ecation limit (I11) 4.85

3ritical Icvel (I) 2.19

10114/93

Critical level (1g) = 2.33 [ Squam Root of (BKG epm / BG time) I

Detection Umit (IW) = [ (2.72 / BKG time) + (2) (Ir) I / EFF

C-14 pCi/L = (dpm) (1000mL/) (DY) (DD) / (SS) (2220000dpm/pCi)I

pCi/mL = pCi/L / 1000rmL/L

NOTE: Reported result is a LESS THAN value calculated

from the statistical Detection Limit (Ld).

-14 Concentralion in ICi/L = < 2.18E-03

|r-14 Concentration in iCi/mL = < 2.18E-06

Data Entry by: -f Date: 18-Oct-93

Approved by: . Date: 40C7 1 3

Form 1 Rev. 1 Page 1 of 1

S62
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Seral No SamLe Pornt Dale Time Issued Priorty

S_ r qrf I 07. A-' 10 .- Or
mI on Melpod tandar Pesiull UnIs Charge Code RPeons

Sample Soc Customer ID

Pemare s.t iatnons. Results

DUPLICATE SAMPLE RERUM
COUNT AS uCI/L

Analy - 3 Analyst 4 Analyst 5

Hrs Hs

Date Tme Completed Lab UmI Mgr

W HC-8D - -D-l REV

WHIC-SD-WM-DP-053 REV 0 8rP

C-14: LA-348-104 (B-0) Carbon-14 LIQUIDS DUPLICATE

_______ )isintegrations per Minute from Counter (dpm) 7.06

V34-5888 ;ample Volume in mL (ss) 1

ilution Factor (OF) 1

1931 )igst Dilution Factor (DDF) 1

.Mrftl N akgrcund Count Rate in Counts per Minute (BKG epm) 44.2

1 lackgound Count Time in Minutes (BKG time) 50
Ar A St ~ nstrument Fractional Efficiency (EFF) 0.9171

tection limit ([m) 4.84

Date ritical level (ir) 2.19
10/14/93|

Critical lewl (1c) = 2.33 [ Squar Hoot of (BKG cpm / BKG time) I
Detection imit (d) = [ (2.72 / HIKG time) + (2) (Ir) I/ EFF

C-14 pCi/L = (dpm) (10oomL/O (DF) (DDF) / (SS) (2220000dpm/Ci)
pCi/nL = pCi/L/ 1000mL/L

-14 Concentration in pCi/L = 3.IBE-03

r-14 ConcentraLion in Ci/mL 3.1RE-06

jData Entry by: .Date: 18-Oct-93

Approved by: M c:-Date: I a OcT
Page 1 of 1Form 1 Rev. I sGa)



F-

C-14: LA-348-104 (B-0) CARBON-14 SPIKE

pm of Sample fom Counter (dpml) 4.09

V34-5988 ipm of Sample + Spike rmm Counter (dpm2) 3437.21
Beu rolimo of Sample in Sample Vial in ml, () 1.000

1931 olome of Sample in Sample + Spike Vial in ml, (SPICD s) 1.000

R____N_. olume of Spike in mL (SPK vol) 1.000

1 mple Dilution Factor (SAM DF) 1

3Anawy ; pike Dilution Factor (SPK DOF) 1

,Spike Value in pCi/L (SPK Ival) 1.77

D: llaekgmund Count Rate in cpm (01KG Ppm) 44.2

10/14/93 Bckgmund Count Time in Minuites (1KC time) 50Instrument Fractional Efficiency (E 0.9150

Dcettion Umit (Is]) 4.84

14 pCi/l in Sample (RsZn) 0.OOE+00

-14 pCi/L in Sample + Spike (Rs+s) 1.55E + 00

Critical level (1-) = 2.33 Square Root of (BKG cpm / IKG Time) I
Detection Limit (U) = (2.72 / BKG Thne) + (2) (Ic) I / EFF

C-14 pCi/L in Sample (dpml) (lOOOmL/) (DF) / [ (S) (2220000dpm/pCi) I

C-14 pCi/L in S+S = (dpm2) (1000 mL/) (DF) / (SS) (2220000dpm/pCi) I

Spike Recovery = I (Rs+s - Rsam) ((SPK DF/SPK vol) / (SAM DF/SPCD SS)) / (SPK val) I 10

Spike Recovery = 875%

Data Entry by: - Date: 18-Oct-93

Approved by: Ct < Date: oc 7 5

Form 3 Rev. 2 Page 1 of 1

864

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Seal No Sample Point Date T,,me Issued Priority

r~~t r i. . ~ S

2 arbr Sc -us ,nIm~ ID

Hema ks. Calcullahlons. fesulls

:AMPLE SPIKED ID

SPIKE ID RERUm
SPIKE VOLUME
CMUN uCI/

A,,alyst 2 Analyst 3 Analyst -4 Analyst 5

Ar, 1 3H~ 
cHzs

T-1. omlee Lab 0,,1 Mi'

Sd5.68WOj'f ?T/ 83

WHC-SD-WM-DP-053 REV 0



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

S,, 'al 'oSample Point Date Time Issued Priority

DOII llo n Method Slandar d U Coarge Code Reruns

.l-e10i I ?
Sa mpie 5,1e Customer 0D

Re arks Calculations Results

SAMPLE SPIKE RERUN
DUIPLICATE

SPIKE ID S2
-,PIKE VOZJ(

-11Analyst 2 nlyt-3 Analyst L 4 Analyst 5

Hs rs rSH

Date Tinie Completed Lab Uni Mg,

IL /30 ::
WHC-SD-WM-DP-053 REV 0

C-14: LA-348-104 (B-0)
W_ r___ N . Ipm of Sample from Counter (dpml) 7.06

V34-5088 Ipm of Sample + Spike from Counter (dpm2) 3194.67

Volunre of Sample in Sample Vial in ml, (SS) 1.000

1931 Volume of Sample in Sample + Spike Vial in ml, (SlK'D S) 1.000

77a 1 'o. Volume of Spike in mL. (SPK vol) 1.000

1 3mple Diluton Factor (SAM OF) 1

3Alt pike Dilution Factor (SPK D1W 1

pike Value in pCi/L (SPK val) 1.77

eate 7 ckgmund Count Rate in epm (BPG cpm) 44.2

10/14/93 lackground Count Time in Minutes (BEG time) 50

lnstrument Fractional Efficiency (EFF) 0.9171

)ctection limit (Id) 4.83

-14 pCi/L in Sample (Rsam) 3.18E-03

-14 pCi/L in Sample + Spike (Rs+s) 1.44E+00

Critical level (Le) = 2.33 [Square Root of (BDG epG / [EG Time) I

Detection Limit (A) = [ (2.72 / BKG Time) + (2) (t) / EFF

C-14 pCi/L in Sample = (dpml) (1000mL/) (DFI / i (SS) (2220000dpm/pCi) I

C-14 pCi/L in S+S = (dpm2) (I 00mL/4 (DF) / [ (SS) (2220000dpm/pCi)

Spike Recovery = (Rs+s - Ram) ((SPK DF/SPK vol) / (SAM DF/SPICD SS)) / (SPK val) 1 101

Spike Recovery = 81.1%

Data Entry by: Date: 18-Oct-93

Approved by: -- . Date: ac 0- 5

S 6 1 83T62!,DA //. ff

SPIKE

Page I of I965Form 3 Rev. 2

CARBON-14
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V4A) ISV-H--)

WHC-SD-WM-DP-053 REV 0
COMMEN

1. 00000 KG.

F RI N I ENCH I IUVE !jf t

ro:hALmiI Ll-4 j,3 F Ich:F297.).

H # _ _ ._ _. _ ....
CPM XERROR

14C
DPM

14C
EFF-1

LUMEX ELAPSED
% TIME

1-90.. 147.5
Blank Average

4 20i
DPM for

48.37 "1 ,.
14C : 48.37 COEF. OF

34:23.79 K1.A
3 .17 :,:-3
4.09 911
7.06 91

3437.21 .
3194.67 4 ,

SI C

inC "/.ERROR: U.w FpC T

POE TIME
MIN

2P

125.,4
129.1
140..9
137.6
1:.3.9
122-3

3139,06
47.51.
43.co
50..84

3213.12
3%3-16

0.50
4.11
4.,m
3,98
0..50
0.52



WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH WHC-SD-WM-OP-053 REVO
Lab Segment Serial No. Customer ID:

Analysis: Sample Prep:

Instrument: 03 k0r/ Procedure/ Rev: LA-3 5 - 3 _ -

Technologist: Date: q / /3

Starting Time: 0q- 00 Temperature

Ending Time: -4+-.-- \3 30 o /;/c,3 Chemist: t -P 5 \

Comments:

Description Lab ID Description Lab ID

1 BLAMW- V33- 6,&9 11

2 SA MPLE V 34 - 12

3 DuPLICATE V3 4 - g%7 13
4 14

5 15

6 16

7 17

8 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

A-6000-881 103/921



(N
K-

WHC-SD-WM-DP-053 REV 0
ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:
LA-365-132 AUGUST 24, 1993

PREPARED BY: $ 1 DATE COMPLETE:
JL SLIPPERN SEPTEMBER 8,1993

UNITS: uCi/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC DET LIM % CT ER

BLANK V33 So-79 <5.38E-6 27.5 5.38E-6 4.1

107APCOM V34 S.-79 <5.38E-6 <5.38E-6 N/A N/A 23.0 5.38E-6 3.9
26.5 5.38E-6 4.2

NARRATIVE. NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

The results for the standard are in uCi/L.

Low %REC values due to initial qualification run.

Results are loss than detectable limits.

NO rerun requested.

368



ACID DIGESTION ANALYSIS

WHC-SD-WM-DP-053 REV 0
Seftat No Sanote Pnt Dale T-mC Itnued 1rol1

V 33.-8689 107-AP 8- 3-93 10:53 25
Dele'mnatOfR M-ho- Sanda'd Pesutt is Cnage Code ferues

Se7 9  LA-365-132 uCi/ML NIL17 0
SampIe S. CustOmer 0

7 I.0 ML BLK
flerarka Calculations. Results-

REAGENT BLANK
COUNT AS C14 ujt 5 V& -S 5

4>\5.

AnalySt .-1 A I Analyst - 3 Anaty .4 Analyst -S

T-.e Corptltd Lab Unti Mg

q/;/q/ 4( 4- *
v? 30 oi q/;-193  -S-4 St

Seat No Sa ' e Po 't Dae Tine Issued P.O ty

V 34.-8789 107-AP ' 8- 3-93 10:56 25
Detemir~aNon MetOd StanCard Resuti tis Charge Code A@rufl

Se79 LA-365-132 uCI/NL NiLl 1 0
Samote S. Cusomer 10

? 1.0 vY.. 107APCOM
emnans. Caiculataors Reisus

VOLUME

MASS

PREVIOUS SAMPLE NO. vb x Icy/

Analyst - 1 Ana-. , Anaty . 3 Analyst A Anatys S

T-e

BESTAVAILABLE COPY

963

I

%*3 10 s '/ n lo- 5'. 6A 1 1- 53



ACID DIGESTION ANALYSIS

WHC-SD-WM-DP-0 53 REV 0
-5

%1 :-30 3s /a/ 1 3

$,., No smole Pon. 0.1. I''. Is"ued P""ot

V 34.-8889 107-AP 8- 3-93 10:56 25
mlnatcn MeIod S1ar'da'd Re-sull Un', Crag. Code RefuS

Se79 LA-365-132 uCi/ML NL17 0
Smle s e Cu"m' 0

? 1.0 fA- 107APCOM
Renhamks C.IC1IIO,. euli-4.-1.*11d .1u u
DUPLICATE SAMPLE
COUNT AS C14 d . 1-10

Dale TIn. Conceted Lab Unlt Mg,

BEST AVAIlABLE COPY

970



DON'T SAY IT --- Write It! WHC-SD-WM-DP-053 RE3Q (C/ /93

FRO

(2.sna pmocou/imt
433 ?0A

cds ~on (n "'

-. x

5.3%> \O~O~~/rL

VAB~sSS s. csA K 7_'tLL
___ ___ _ l R-c/D 0,4,

~A5

-kr- S~ZX\OW/nlL

v 34 - S %9 i C _ x
-L. AX /,LV %ft -

'TO MAKE LIFE LAST, PUT SAFETY FIRSTw

971

1 s tG--l-q-3

-'5 >



WHC-SD-WM-DP-053 REV 0

1SOTOPE Qa

2 SEP 199? 18:0
COMMENT

4' UM u W AP

14C %ERROR: 0.00 FACTOR: 1.000000 BKG, Eum

uACKGROUND OUENCH CURVE: Of f

CkLench Limits

SAM
NO

POS

COLOR DUENCH CORRECTION:

Low -4 483

TIME
MIN

._ __ __ _L C _
CPM %ERROR

I %-i0.00 12010

Blank Average

*-4
1*-9

11.0
120.0
121.~7

14.14
DPM for

55.48
46.70

4.2B
14C

4.,14
3.87
4.22

47.62 92..69 0.Ix q!.P
47.62 COEF. OF VAR: 0.000

5.28
12,21
2.79

PD. 1 cV2..72
92.-64

BESTAVAILABLE COPY

372

14C
DPM

14C
EFF-1

LUMEX
%

ELAPSED
TIME

2P

I

High:297.53:

5Q., "
50.00
50..00

156 58
209 4



WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH WHC-SD-WM-DP-053 REV o
Lab Segment Serial No. Customer ID:

Analysis: Sample Prep:

Instrument: .A7 Procedure/ Rev: _ -

Technologist: Date:. k/
Starting Time: Temperature

Ending Time: Chemist:

Comments:

Description Lab ID Description Lab ID

15 -7 -1,,_-___ __11

2 8-3e-321 12

3 f-3g- 729 13

4 ovo V-_.._ _ _-_ 14,
5 _-3_-._ _ _ 15

6 )__ _ _ .3_... 16

7 17

8 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

k < 72 f ( ____

/10. _____p__ _ _R__ __/

A-6000-881 (03/92)
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WHC-SD-WM-DP-053 REV 0
ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:
LA-348-1 01 SEPTEMBER 1, 1993

PREPARED BY: DATE COMPLETE:

JL SlIppern, SEPTEMBER 2,1993

UNITS: uCi/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC DET LIM % CT ER

73B51 V32 Tc99 4.06 104 3.40E-5 1.4

BLANK V33 Tc99 3.63E-5 64.2 2.17E-5 5.5

107APCOM V34 Tc99 <2.05E-5 <2.05E-5 NA NA 67.8 2.05E-5 5.9
67.3 2.05E-5

V34 SPIKE 107.6 90.1 98.9 17.7

-Ht

NARRATIVE. ff NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

The results for the standard are in uCi/L.

The results formsh spike are in % recovery.

874



WHC-SD-WM-DP-053 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Tc-99: LA-438-101 (D-1) LIQUIDS STANDARD

SerI No, - 'pike (Tracer) Book Number 76B51
32-8584 ketivity for 100p] of Spike Added in dpm (dm3) 8151

< etch ID colume of Sample in mL (SS) 0.25
1566 | ilution Factor (D) 1

'swun No' ( igest Dilution Factor (DDF) 1
i _ pm of Sample from Liquid Scintillation Counter (dml) 987.1214

Anlyst 1 ym of Sample + Spike from tiquid Scintillation Counter (dm2) 4561.488
3ackgmund rpm (BKG rpm) 52.65

Dat_ _ ackground Time Counted in Minuts (BKG time) 20
09/01193 nstnment Fmctional Efficiency (EFF) 0.9312

1etection Limit (Ld) 8.27
ritical level (L) 3.78
"c-99 Concentration in jpCi/L = 4.0559E+00

Critical level ([r) = 2.33 * the Square Root of (BKG cpm / BKG time)
Detection Limit (Wd) = ((2.72 / BKG time) + (2 * Lc)) / EYE
Detection level = IW dm3 * DF DDF / ((2220000dpm/pCi) * SS * (dm2 - dml))
To-99 pCi/L = (dml * (1000m /) dm3 * DF * DDF) / ((2220000dpm/pCi) * S * (dm2 - dm1))
Te-99 pCi/mL = pCi/L / (1000mL/L)
Spike (Traer) Recovery = (dm2 - dm1) 1.5 * 100 / dm3

c-99 Concentration in pCi/L = 4.06E+00 DETICTON
LEVEL

L-99 Concentration in iCi/mL = 4.06E-03
3.40E-05

Ipike (Trcer) Recovery =65.8% pCi/mL

Data Entry by: ,Date: 07-Oct-93
Approved by: Date: /
Form 1 Rev. 2.0 I., Page 1 of 1

975

(

sca .o Sample P n . De T'me Issued PlnOry

V 32--8584 107-AP - 3- 3-93 10:44 25
e e .al-a d -ai u n s C "a ; e C o d e R e -u r s

Tc99 LA-436-101 % IECOVEFY N1L17 0
sac-e see cuIstOr IC

? -S6 N STD
Perass. Catc.a1tors Reseuls

EDP S363 TC99

STDt23BE I RESULT 'Y,06 MC/L
STD VAL-3,II2MA-AREC /0-3,7?

Analyst 1- A lyst - 2 Analyst - 3 Analyst - a Anay -

HS H'5 H's Hrs Mrs

T'n e Cor-pleted Lab UnIt 'All

54-6V6 (A 10 93,



WHC-SD-WM-DP-053 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Se?-al NO

V

Sample Pont

33.-86841 107-AP

- Date ime Issued

8- 3-93 10:53
Dcie.rmOatCfn Metriod Slanrca rd Rceull Ur s C har'ge Code Perirns

Tc99 LA-438-101 uCi/ML N117 0
S, ple S.ze Cjsorner ID

? / ., ELK
Pemari s. CaIc ulal c es s !s

REAGENT BLANK

}j6 Jspike *C/SSj
3. u3 E -5 /M L

Anarysi - 1 Analyst - 2 Analyst - 3 Analyst.A Aralyst 5

Hs Hrs -HS Mrs

Isle ),\ L I, ,-r IVe g Lab O, 11,

_ t 4AQ<~l 3

Tc-99: LA-438-101 (D-1) LIQUIDS BLANK
Serd No 'pike (Traer) Book Number 76BB1

33-8684 tivity for 1001d of Spike Added in dpm (dm3) 8151
latch ID olume of Sample in mL (SS) 1

1566 hlution Factor (D _ _ I
+ Renn N. igest Dilution Factor (DDF) 2.5

roim of Sample from liquid Scintillalion Counter (dmi) 13.78158
Analyst pm of Sample + Spike from quid Scintillation Counter (dm2) 3501.59

IN; 3ekground epm (BKG epm) 52.65
Date okgmund Time Counted in Minutes (2KG time) 20

9/01/93 nstmnient Fractional Efficiency (EM 0.9324
)etetion Limit (Ld) 8.25
,rtimai Level (Lc) 3.78
[e-99 Concenlration in pCi/L = 3.6270E-02

Critial Level (Le) = 2.33 * the Square Root of (BKG epm / BKG Lime)
Detection Umit (W) = ((2.72 / BKG time) + (2 * Lc)) / EFF
Detection Level = [d * dm3 a DF * DDF / ((2220000dpm/pCi) a SS * (dm2 - dml))
T-99 pCi/L = (dm1 * (1000mL/) * dm3 * DF * DDF) / ((2220000dpm/pCi) SS * (dm2 - dml))
Te-99 pCi/mL = pCi/L / (1000mL/)
Spike (Tramer) Recovery = (dm2 - dmi) 1.5 * 100 / dm3

Jc-99 Concentration in pCi/L = 3.63E-02 DEMf3MlON
LEVEL

c-9 Concentmtion in pCi/ni = 3.63E-05

2.17E-05
pike (Traer) Recovery- 64.2%

ata Entry by: ,- ' 0 M NA Date: 07-Oct-93
Approved by: ... g - Date: 0/7 / 13

Por.

25

ihlir1 u I $ 6hop dl 10 03;

Form 1 Rev. 2.0 Page 1 of 1



WHC-SD-WM-DP-053 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPA CE

Seral NO - sar e Prn

V 34.-8784 107-AP

Dale

8-

Tme Issuea PrO,4 ,

3-9:3 10:56 25
V es't Ur.s ChargeCode Peruns

TcE9 LA-4a8-101 uCi/ML N1Li7 3
Car S e Cdsloner 0D

? nI I07APCOM
Remarks. C a or s.Rsua's

< .S E-5 /mn

Analyst -2 Analyst - 3 Analyst -4 Anayst - 5

_____~ mL ,t cat  r
4'S I's

___________

Tc-99: LA-438-101 (D-1) LIQUIDS SAMPLE
SSara l pike (Tracer) Book Number 76B51

34-8784 ketmity for 100pl of Spike Added in dpm (dm3) 8151
.tch ID Volume of Sample in mL (SS)

1566 ilution Factor (DF) 1
H tan NG. igest Dilution Factor (DDF) 2.5

lpm of Sample from Liquid Scintillation Counter (dm1) 4.226216
Analyst ipm of Sample + Spike from quid Scintillation Counter (dm2) 3688.896

lackgmund cpm (BKG epm) 52.65
late ckg-und Time Counted in Minutes (BKG time) 20

09/01/93 nstrument Fractional Efficiency (E) 0.9346
)etection Limit (111) 8.24
rIitical [ovel (1-) 3.78
"c-99 Concentration in pCi/L = < 2.0516E-02

Critical [ewl (1c) = 2.33 * the Square Root of (BKG oprm / BKG time)
Detection Limit (Ld) = ((2.72 / BKG time) + (2 1 Lr)) / EW
Detection level = LI * dm3 * DF * DDF / ((2220000dpm/Ci) a SS I (dm2 - dml))
Te-99 pCi/L = (dm1 * (1000ml/L) * dm3 DF * DDF) / ((2220000dpm/pCi) SS * (dm2 - dml))
Tc-99 pCi/mL = pCi/L / (1 000mL/L)
Spike (Tracer) Rcovery (dm2 - dml) * 1.5 * 100 / dm3
NOTE: Reported result is a LESS THAN value calculated

from the statistical Detection Limit (Ld).
[f--9 Concentration in psCi/L - < 2.05E-02 I DETT1ION

LEVEL
fc-SD Concentation in iCi/mi - < 2.05E-05

2.05E-05
jFpike (Tracer) Recovery 67.8% pCi/ml

Data Entry by: Date: 07-Oct-93
Approved by: Date: i ,
Form 1 Rev. 2.0 Page 1 of 1)717

O__

51680O cS 83,-1iI/Q; V



P WHC-SD-WM-P-053 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Seral No - Sam le POmnr

V 34.-8884I 107-AP'

Date

3 -

Time Issued

3-93 10:56 25
Ce-erm'-.ar~cn &'e hod S aen>d ResI U,1s Char e Code Ierjns

Tc99 LA-438-101 uCi/'IL N1L17 0
S,,re S :e Cstoer ID

? /' 107APCOM
erarks. Ca'Clj atons. eSu

./00. 5 pikaCAIW

<;;.o5 E-4

Anay - IU Analyst - 2 An lyst -Analyst 4 Analyst -

I.IA'Hs Hs 1' .

Dare, T-,r Co-'-,Je Lab I'll II

C____ s'
(I 4"1ssc IRA if-31

Tc-99: LA-438-101 (D-1) LIQUIDS DUPLICATE
M ;pike (Tracer) Book Number 76851

34-8884 tivity for 100111 of Spike Added in dpm (dm3) 8151
Batch I1 Iolume of Sample in mL (SS) 1

1566 ilution Factor (D1) 1
Wtr0n No igest Dilution Factor (DDF) 2.5

3 _ pm of Sample from Liquid Scintillation Counter (dm) 3.921983
~AnaIytt Ipm of Sample + Spike frm lquid Scintillation Counter (dm2) 3661.654

_ ckground epm (DKG cpm) 52.65
Oate ckgMund Time Counted in Minutes (BKG time) 20

9101/93 nstrument Fractional Efficiency (EME) 0.9434
etection limit (l) 8.16
ritical Level (I) 3.78
'e-99 Concentration in Ci/L = < 2.0474E-02

Critical Level (Ir) = 2.33 a the Square Root of (BKG epm / BKG time)
Detection Umit (Ld) = ((2.72 / BKG time) + (2 aI)) / EFF
Detection level = Ld I dm3 * DF * DDF / ((2220000dpm/pCi) a SS * (dm2 - dm1))
Tc-99 pCi/L = (dmn t (1000mL/l) dm3 * DF a DDF) / ((2220000dpm/pCi) SS * (dm2 - dml))
Te-99 pCi/mL = pCi/L / (I000mL/L)
Spike (Tracer) Recovery = (dm2 - dml) ' 1.5 a 100 / dm3
NOTE: Reported result is a LESS THAN value calculated

from the statistical Detection Limit (Ld).
Ic-99 Concentration in 1sCi/L = < 2.05E-02 DER ON

Jj LEVEL
c-9 Concentration in pCi/mL = < 2.05E-05 I'

2.05E'05
Wpike (Tracer) Recovery 67.3% pCi/ml,

Data Entry by: Date: 07-Oct-93
pproved by: Date: 1/- 3

Form 1 Rev. 2.0 Page 1 of 1
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WHC-SD-WM-DP-053 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Tc-99: LA-438-101 (D-1) LIQUIDS CHK EXT NO.
Saria Uo~ ' rpike (Tracer) Book Number 76B51

34-894 tvity for 100il of Spike Added in dpm (dm3) 8151
\otch ID .olume of Sample in mL (SS) 1

1556 ilution Factor (DF) 1
Hnn NO.a S-igst Dilution Factor (DDF) 2.5

l _ pm of Sample fmm Liquid Scintillation Counter (dm1) 990.1439
Anilyst pm of Sample + Spike from Liquid Scintillation Counter (dm2) 4418.85

3ackground epm (BKG epm) 52.65
eDate ckamund Time Counted in Minuts (BKG time) 20

09101/93 nstrument Fractional Efficiency (EFF) 0.9339
tection Uimit (ld) 8.24

ritical level (Lc) 3.78

!c-99 Concentration in iCi/L = 2.6507E+00

Critical level (L) = 2.33 * the Square Root of (BXG epm / BKG time)
Detection Utmit ([d) = ((2.72 / BKG time) + (2 Lc)) / EFF
Detection level = Id * dm3 OF * DFlO / ((2220000dpm/pCi) * SS * (dm2 - dml))

Tc-99 pCi/L = (dm1 * (1000mL/L) dm3 * DF a DDF) / ((2220000dpm/pCi) SS * (dm2 - dm))
Tc-99 pCi/mL = pCi/L / (I000mL/)

Qe 0 3 (Tracer Recvery = (dm2 - dm) * 1.5 0 100 / dm3

c-9 Concentration in pCi/L = 2.65E+00 DETE-O

c-99 Concentration in fCi/n = 2.65E-03
2.21 E-05

pike (Tracer) Recovey 63.1% pCi/mL

Data Entry by: Date: 07-Oct-93
pproved by: /Date: (

Form 1 Rev. 2.0 Page 1 of 1

379

Ser al No Shmple PCni Date Time Issued Pr'ou1 91

V 34.-8984 107-AP D - 3-93 10:56 25
DVeto slan I urs CCarge . oCod
Tc99 LA-433-101 % RECOVERY N1L17 0
Sa-ve doe Customer 10
? 17APCOM
Re arks Ca c,a!',-. R,su,

SAMPLE SFIP ID
SPIKE ID
SPIKE VOLUME -- oa.r

-./OInQdC AnlstP8Cc' iyl- nlst-4 Anls

T'ne comole-ed Lab Un1 Mg,

"'Aloc P(ioS31-1



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE
WHC-SD-WM-DP-053 REV 0

Seral No sam'e Po" - 0ate Time Essued Pr'or'ty

V 34.-8084 107-AP 5- 3-93 10:56 25
illl eod Starca su' Us Char e Coce Peru's

Tc99 LA-433-101 % RECOVERY N1L17 0
Sarrcl Sae - CustOmTCt I

? \\17AP'CO
Pemaks Caltoators Resulls

SAMPLE SPIKE
DUPLICATE

SPIKE ID-72.fJ 7
SPIKE V0L-, y0 1 .

Ana'ys .4 Aratyss *2 Anayst - 3 Anatyst .4 Analysf -5

HS SMrS s HMt

Da T-m, Comoleted Lab Uln Mgr

cj~fl~s -'--- ~ 5i A 10 O83a

Tc-99: LA-438-101 (D-1) LIQUIDS ERR
wSera Uo. rpike (Tracer) Book Number 76B51

34-8084 ketivity for 100pd of Spike Added in dpm (dm3) 8151
h1 .at h .ID .. ohune of Sample in mL (S) 1

1566 ilution Factor (DF) 1
Rerun N , 9 i)est Dilution Factor (DDF) 2.5

lpm of Sample fom liquid Scintillation Counter (dm1) 887.4512
lAnat pm of Sample + Spike fom liquid Scintillation Counter (dm2) 4551.497
ackground cpm (BKG epn) 52.65

$flate ekgmund Time Counted in Minutes (BKG time) 20
9/01/93 nstument Frictional Efficiency (ET) 0.9339

Ltection Limit (ld) 8.24
ntical level (1c) 3.78
e-99 Concentration in pci/b = 2.2232E+00

Critical level (It) = 2.33 * the Squar Root of (BKG cpm / BKG time)
Detection Limit ([L) = ((2.72 / BKG time) + (2 * i)) / EFF
Detection level = [d * dm3 DF DDF / ((2220000dpm/Ci) ' SS * (dm2 - dml))
Te-99 pCi/L = (dm1 * (1000m1/4 * dm3 DF * DDF) / ((2220000dpm/pCi) * * (dm2 - dm))
Te-99 pCi/ml = pCi/L / (1000nL/t)
Sike(Tracer Recovery = (dm2 - dm) * 1.5 9OO /dm3

E-99 Concentration in pCi/L 2.22E+00 DET1ION

c-99 Concentration in pCi/mL = 2.22E-03
.. . ]2.06E-05

pike (Tracer) Reovery 67.4% 2 Ep/mL

Data Entry by: Date: 07-Oct-93
pproved by: Date: 101 /qI3

Form 1 Rev. 2.0

980
Page 1 o 1



WHC-SD-WM-DP-053 REV 0

Sf E ) ! E J 3 I "

NuORM FAC TOR !SOI: u L.. 0ouuUN ITiI 1:PSii %f I fS0 .( 1 :0Fr

I FLIEC LRCI N:N
i I [: I ii J (-, fl '1E Cri IuK %4AL, UIdAWN NORM FqCTHRS: N

IDu:sinb2-A 1-1(j 0
E(DAYS) Isol':N
DPM J'I1:numouFr,

EuCKGROUND
UENCH LIMiTs

QUENCH CUJRFnn:
L' W: I.I

:, KG UN [[,UENi IU (ANSTiNT

ENH~ CUME/E LEFF I IFEH T

ES alRiUND ii UENCH PiJ' CU.;' t f L i Ti N

MEI UE'

ELIIECH LIMIT s
11113NH L IMITSI

2 IL% TIE

I , .. I i IWKLULTE

HIIH LMKmi..
H IH:2"7.

E _ IE !

981

0-EN WN

UNKN WN

H IL tIF

.1 I NIIE I

-'4:7

USER: 5 ID:-IC En PRESET TIM 20.CH3
N

NKlilOlafl\l RIS21-ICATES:: 1

L :: ( ., - ! , (,.. , ,I - ( , fj I

LOW: 0., Cn
LOW::7 3.6 -

i:PM 1

S. 97 L. on L1. 4 3 w., -

low! EFF CH 1 a . L1



WHC-SD-WM-DP-053 REV 0
itGE

Q' .. 22 14 .

H 1 . 4 [ 1

L * 1 I 3472 ' 1 (9. 76

1 .J1 :EF:F Cil 1 : . c

- t EFF., 31x3

2 1 :.< lEE,:: C :.vi 1

I yI

*1 1 1 1. 4 1.
1 E FF C1 : . 1. i

I- 2 , C
.51 (i EFF CHtI 3-S

1. 3 5 1 9. 

21'.. 9 f19.0

232..30 L6,.

4. L I

882

* - Q J
I ii L LEFF DP I

DPlM

O. 4
:: 6 1, 5

I,9

: Ii 1 3

b: N

1,,o
:287.4512



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

A

Tc-99: LA-438-101 (D-1) LIQUIDS CHK EXT NO.

-b4r WEM N pike (Tracer) Book Number 76B51
34-8984 ivity for 100pd of Spike Added in dpm (dm3) 8151

i$tch.PI olurme of Sample in ml. (SS) 1
1556 ilution Factor (DF) 1

;r hgest Dilution Factor (DDF) 2.5
pmo of Sample from Liquid Scintillation Counter (dml) 990.1439

pm of Sample + Spike fmm Liquid Scintillation Counter (dm2) 4418.85
backgrund epm (BKG epm) 52.65
NDtt ckgromund Time Counted in Minutes (BKG time) 20

39/01/93 nstrument Fractional Efficiency (EFF 0.9339
Lection UmniL (Ld) 8.24
'Lical Level (4) 37

r99 Concentration in piCi/l = 2.6507E+00

Critical level (Ir) = 2.33 * the Square Root of (BKG epm / BKG time)
Detection Umit (Ld) = ((2.72 / BKG time) + (2 aIc)) / EYE
Detection Level = id I dm3 * DF * DDF / ((2220000dpm/pCi) I SS * (dm2 - dml))
T-99 pCi/L = (dm1 * (1000mL/LJ * dm3 * DF * DDF) / ((2220000dpm/pCi) SS * (dm2 - dml))
T-99 pCi/mL = pCi/L / (1000mL/)

2k (Tracers Recovery = (dm2 - dm1) * 1.5 100 / dm3

E-99 Concentration in pCi/L = 2.65E+00 DETECTION

(-99 Concentration in pCi/mL = 2.65E-03
2.21 E-05

pike (Tmeer) Recovery 63.1% pCi/miL

Data Entry by: Date: 07-Oct-93
Approved by: / C Date: In P-7 / 9
Form 1 Rev. 2.0

Ser al NS Samp-e PC Late Tme sed Porty

V 34.-3964 107-AP 8- 3-93 10:56 25
DetermIt 4% K Mem oo Stanrca Resu't Ur Is Charge Code Pe'rs

Tc99 LA-433-i01 % RECOVERY N1L17 C
sare s1e Customer o

? 107APCCM
Remarks Ca., a,'o-s Iesults

SAMPLE SPI)YD ID
SPIKE ID- /
SPIKE VOLUSM -.:co..\

Analyst - 2 Anaiyst - 3 Analyst - 4 Analyst - 5

HIS CS HIH

Dae\ jTne Cortoc epd LabthsI MgF

V54-6600. &V-l0-831

Page 1 of 1
9813

LO

C?)

[0

0)

(



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Ser-al No San ie Poot- Cate Time issued Prioroy

V 34.-8084 107-AP - 8- 3-93 10:56 25
A Detesimmatos MeRoe suaLl U",s Charge Code Reruns

Tc99 LA-438-1O1 % RECOVERY N1L17 (
SaImoe S.ze Customer ID

7 /,\I 107APCOM
pemaks cacla:os ,esuis

SAMPLE SPIKE
DUPLI CATE

SPIKE ID-f7lBf)
SPIKE VOL --.aC

./torispiA4 A#. .SJ

Anailys .1 Ar.1,11 -2 Anafys, -3 Analyst - 4 Analyst-S5

'3 0 
S.S0 e W F 1 -

Tc-99: LA-438-101 (D-1) LIQUIDS ERR
- flM Ho>o pike (Tracer) Book Number 76B51
34-8084 kctivity for 100pl of Spike Added in dpm (dm3) 8151
: Btch IDA VOlune of Sample in mL (SS) 1

1566 slution Factor (DFJ 1
~Reri N',> iret Dilution Factor (DDF) 2.5

Ipm of Sample from Liquid Scintillation Counter (dml) 887.4512
.9 1 ......... ipm of Sample + Spike from Liquid Scintillation Counter (dm2) 4551.497

_ackgmund epm (BKG cpm) 52.65
______ _ lckground lime Counted in Minutes (BKG time) 20

t9/01/93 sme tional Efficiency (EME) 0.9339
tection Umit (td) 8.24
'tical (In) 3.78

Jc-99 Concentration in pCi/L - 2.2232E+00

Critical level (Ir) = 2.33 1 the Square Root of (BKG cpm / BKG time)
Detection Umit (Ld) = ((2.72 / BKG time) + (2 * In)) / EFF
Detection Level = Id * dm3 I DF DDF / ((2220000dpm/pCi) * SS I (dm2 - dml))
Tc-99 pCi/ = (dm1 * (1000mL/) * dn3 * DF * DD) / ((2220000dpm/pCi) * * (dm2 - dml))
Tc-99 pCi/mL = pCi/L / (1000mL/L)
S ike (Tracer wReve (dm2 - dm1) * 1.5 * 100 / dm3

c-99 Concentration in pCi/b = 2.22E+00 M DENTElN

c-99 Concentmtion in pCi/mL - 2.22E-03
2.06E-05

pike (Tracer) Recovery 67.4% pCi/mL

Data Entry by: Date: 07-Oct-93
Approved by: ,. Date: (0 7 /t 3
Form 1 Rev.-2.0 Page 1 of 18)84

0
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WESTINGHOUSE HANFORD COMPANY
WHC-SD-WM-DP-053 REV 0 222-S LABORATORY 3ojc4-to 1657

ANALYTICAL BATCH
Lab Segment Serial No. Customer ID:

y39 /0j AP 0"
Analysis: Sample Prep:

Instrument: - el7 2. Procedure/ Rev:

Technologist: Date:

Starting Time: , Temperature

Ending Time: Chemist:

Comments:

Description Lab ID Description Lab ID

1 La SV -11

2 *AIy12

3 __ - 13
4 --. 14

5 44v $ 15

6 .v .pv 6IF- Ou. %3g->08(o 16
7 17

8 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

( t's ___9____/ __..

bpw ~ Lc~

A-6000-881 (03/92)BxtE21



ANALYTICAL BATCH SUMMARY SHEET WHC-SD-WM-DP-0 53  REV
METHOD: DATE START:

LA 220-101 SEPTEMBER 20, 1993
PREPARED BY: DATE COMPLETE:

C. G. GRASER SEPTEMBER 21, 1993

UNITS: | uCi/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC DET LIM % CT ER
STD-90B51 V-32 SR-90 1.17 102.8 8.66E-3 1.1

BLANK V-33 SR-90 3.45E-5 72.2 4.73E-5 42.5

-7T- %F Z2 . 13
107APCOM V-34 SR-90 1.14E-4 1.22E-4 1.18E-4 7.0 4.05E-5 12.8

_t 5.08E-5 14.6
* 84.2

67.1

Gi'Mci~ l3a. te SR-c' lI.EroC ll2 G IIZ|tcc I 'cc 03 o CI
| | | C l |

NARRATIVE: INO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMSNARIATIONS FOR THIS BATCH:

The results for the standard are inL A& /L

chemical yields for Sr carbonate weights

386

0



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Sr-89/S0 LA-220-101(D-0),102(E-0),104(D-0),105(E-1I) LIQUIDS STANDARD
0Setit to EIWWR NMIIBER 11 AiER ADDED in ml. (CVA) 1.000

32-8586 TAL COUNIS (7) 8534 ROSS WEIGHT (W2) 8.1666
TA tINT TIME in MINIfMEh (CT) 10 ARE WEIGHT (WI) 8.0875

1s57 CKGRUND in epm (BKG) 16 7 WEIGIT (M3) 0.0791
Rrqn Ko. |AMPlE VOLIIIE in ml (SS) 1.000 ELTA TIME (DT) 3

fLMON FACTUR (DF) 1 R-90 EFITCIENCY FACTOR (CI) 0.3919
IAnuyet )IGLT DILUION FACIUR (DDF) 1 -90 EMCIENCY FACTOR (CM) 0.4443

|'P'E CIN _ RATE (Rs) 837.40 1 N/A
, at |RifMCAL EVTEL Ie 2L5ETC I MIT -(-A) 6.18

r-89/90 CONCENTR11ON (pCi/L) 1.1744E+0O

Sample Count Rate (Rs) = (Total Counts (7r) / Count Time (C)) - Background in epm (BKG)
Sr-89/90 pCi/L = Rs'lOOOmL/L DrPDDF/(CI + C2 - (I - e lo the power of ((-natufi log 2) / 64.2 * DT )) *S'ReA2220000dpm/Ci)

NOTE: 34.2 = Half life for Y-90 and Rec. = Fractional Cattier Reaory ((W 2-WI) / (CVA x 0.1000))
Sr-89/90 jCi/mL = (Sr-A9/90 pfi/ll / 1000mL/L
Relative Counting Error = Te Squaie Root of ((it + BKG CI) / (TI - BKG Cl)
Penant Canier Remvery = (Net Weight / Expected Weight) * 1O

NOTEM Expected Weight = CVA * 0.
Detection lkwls and Lms Than Values ar. deternined fmm Produre LA-508-002.

r-O9/90 ClNCENTEAT1ON = 1.17E+00 pCi/b*L

r-89/90 (fNCENTRATION = 1.17E-03 pCi/mnL LEVEL

lATIVE COUNTING EPJRR = 1.1% 8.66E-06

pCi/mL

ERCENT CARRIER RECIVERY 79.1%

Data Entry by: Date: 21-Sep-93
Approved by: Date: 2 / t5FZ L 1

WHC-SD-WM-DP-053 REV 0
Sc' SI No Sar'p Pa - Pte T'me ssued Pr'otdy

V .- i556 1u-P - 5 0:1 O

' r .e'~d 'a"Ca'd Resut UnI Carge Code Re'uC5

SrGO LA-22-I01 % ECOVERY N1L17 0
Sample Ste Customer CU

? 4 __39s 10 STD
Remarks CaIc LIlat , ns Results -59 .v *

LMGS GEE K SP E
LMCS ID 4 4~MlE

re,

AnalySi - 1 Anlayst 2 Analyst - 3 Analyst - 4 Analyst 5

s H's I's -rs H,

Dale Tn'e Completed LabU

q70c-z /O(-

3

546800-061 R -10, 83)

Form MI Rev. 2.1 Page 1 of I



STRONTIUM 90 ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-053 REV 0

Sr Caliclatica (CRPCSAL 2.01
114 By:EH "EU. on 09-20-1993 at 16:52:54

Det 1 2 -inch Ment Sr e f : .3919 left: .443
Sanple size : I t Dilution : I tetbod :

iuple I Y-32
ont I I Decay tUse 1.0 Lrs

------------- - 16.0 9.267h-01 ui/L stronti;a

4d

-S

BEST AVAILABLE COPY

388



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Set-al No Sar~oi e Por ,

V St.-5686, 1A7-AP

Ta, Prsrot

3-93 10:53 .
Dema n Me" o Saetarj Reset Ur'., Cearge Code Re>'s

Sr9o LA-220--1O1 uCi/ML NiL7
Sam e Sie Custoer ID

? / rvtC A10 ELK
Remarks Ca culat ons. Results& i

REAGENT BLANK 7 C261

Analyst - Analys? 2 Analyst - 3 Ana yst 4 Analyst - 5

N's Hrc Hrs Hrs Hrs

3.

.4

54-6S0061 'A- a831

WHC-SD-WM-DP-o53 REV 0

Tirme corpJeted

Sr-89/90 LA-220-101(D-0),102(E-0),104(D-0,105(E-1I LIQUIDS BLANK
S 4*4*1 . rlWtMR NUMBER 11 ARRIER ADDED in ml (CVA) 1.000

338686 TAL COUNTS () 205 ;ROS WEIGHT (W2) 8.1531
Otth UNT TIME in MINLTES (CT) 10 'ARE WEIGHT (WI) 8.0809

557 ACTCGROUND in cpm (BKG) 16 11 WEIGHT (W3) 0.0722
SAmt@. [MPE VOLUME in ml (S) 1.000 )ELTA TIME (Dr) 317

ILUTION FACTOR (0F) 1 R-90 EFFICIENCY FACTOR (Cl) 0.3919
A iGST DILUTION FACTMR (DDF) 5 -90 EFFICIENCY FACTOR (C2) 0.4443

AMPLE COUNT RATE (Rs) 4.50 x N/A
Dat PTICAL IEVEL (L,) 2.95 EIECT=ON UIMIT(d).1

0 R/2ICA/ 3Ir--B9/90 CONCENTRATION (pCi/L) 3.4503E-02

Sample Count Rate (Rs) = (Totai Counts (TC) / Count Time (CT)) - Background in opm (BKG)
Sr-89/90 pCi/L = Rs'1000m/L DPDDF/(CI + C2 * (1 - e to the power of ((-natural log 2) / 64.2 DT )) 4SSRe2220000dpm/pCi)

NOTE 64.2 = Half Ufe for Y-90 and Pm = Frictional Carrier Recovery ((i-WI) / (CVA x 0.1000))
Sr-89/90 pCi/mL = (Sr-89/90 pCi/I) / 1000ml/L
Relative Counting Error = The Square Root of ((TO + BKG * CT) / (TC - BKG * CT))
Percent Carrier Recovery = (Net Weight / Eypected Weight) * 100

NOTE Expected Weight - CVA - 0.1
Deteation levels and less Than Values arm determined from Procedum LA-508-002.
r 9/90 CONCENTRATION = 3.45E-02 pCi/L

DETECTION

r-BR/9O CONCENTRATION 3.45E-05 pCi/mL LIEL

FATVE COUNTING ERROR = 42.5% 4.73E-05

- pCi/mt
ERCENT CARRIER RECOVERY = 72.2%

989
Data Entry by: Date: 21 -Sep-93
Approved by: Date: 2/ .s i 13

| Date
8-

Priority

Date Lab n

Form M1 Rev. 2.1 Page I of I



STRONTIUM 90 ANALYSIS - ACID DIGESTION

A& j4/7

r Calc;Iatico (CCAL 2.0)
y: is LEU, c 03-20-19S3 at 18:53:45

Nt a1 _J/O out Sr ef : .3919 T el : .M3
Suple size: L ition : t ethod : I

t;ple 1 V-33
mout I I Dey tit : 3.01 hrs

205
------------- - 16.0 : 91i1-03 u'i/L strotain

p5- b'

WHC-SD-WM-DP-053 REV 0

4.

BESTAVAILABLE COPY

990



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-053 REV 0

Date T-rr C moeed Lab U1. -

Sr-89/90 LA-220-101(D-0),102(E-0),104(D-0),105(E-1) LIQUIDS SAMPLE
Setial Na IE"HTOR NUNMBER 11 ARRIEX ADDED in mL (CVA) 1.000

34 8786 ITAL UN () 333 WEIGH (W2) 8.1864
Said, ID UT TIME in MINIUME (Cr) 10 ARE WEIGHT 8.1022

1557 ACKGROIUND in epm (BKG) 16 WEiGhIT (r) 0.0842
ReruW No AMPLE VOUTNIE in mL (S) 1.000 ELTA TIME (DT) 3.33

lumeN FACTOR (DF) 1 -90 EF1CIENCY FACTOR (Cl) 0.3919
Anatyst GST DIUTON FACMUR (DDF) 5 -90 EFFICIENCY FACMTR (C2) 0,4443

AZMPLE MINT RATE (Rs) 17.30 x 1N/A
1 -RCAL LEVEL9S El Umrr (Ld) 6.1A

09/20/93 I r-89/90 WNCENTRATION (jICi/U 1.1353E.01

Semple Count Rate (Ps) = (Total Counts (T) / Count Time (CT)) - Baekgmund in epm (BKG)

Sr-89/90 pCi/L = Rs1000mL/L 'DF*DDF/(C1 + C2 - (1 - e to the power of ((-natumi log 2) / 64.2 - DT )) tReeA22200O0dpm/Ci)
NOTE 64.2 = Half lire for Y-90 and Rec. = Frmtional Camer Recovery ((W12-WI) / (CVA x 0.1000))

Sr-89/90 iCi/mL = (Sr-89/90 jsCi/L) / I000mL/L
Relative Counting Ernor = The Squatr Root of ((iT + BKG * Cr) / (17 - BKG $ CT))
Percent Carier Recory = (Net Weight / Expected Weight) - 100

NOTE Expected Weight = CVA * 0.1
Dete-tion Lewis and Less Than Values a, determined from Procedure IA-508-002.

lb89/90 CONCENTRAT1ON =1.14E-01 pC-7/L

r--89/) CONCENTRATiON = 1.14E-04 pCi/mi

RilTIVE COUNTING ERROR = 12.8%

ERCENT CARRIER RECOVERY = 84.2%

DETECTON

LEVEL

4.05E-05
pCi/mi.

Data Entry by: e- --.- g Date: 21-Sep-93
Approved by: C e., Date: a. 7
Form MI Rev. 2.1 Page 1 of 1

S, iSarrele Pcr Date Tme n Issued Priorltv

S7-A - .- c3 10:56 
Dp~rrr,.-aO Mertcd Sa ad Result Ur11 s Charge Code eluns

cr90 LA-220- 101 uCi.ML N1L17
sample See .q & u ustomer D

G? 107APCOMI
Remarks CalcilatiOns Results/

'Sep fr4&6: IS

A N

Analyst 1 Aralyst -2 Analyst - 3 Analyst -4 Aralyl 5
X, .

,



STRONTIUM 90 ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-053 REV 0
f 2- 1''f, )/, 3 55

Sr cGlculatioa (CWCAL 2.0)
By: IN BAE' , I n 09-20-1993 at 16:54:07

LL-- casunt Sr elf : .3919 T ell : .4443
/0 Sample sie : I %L Dilution I Metbod : 1

Saiple 8 V-34
Houat I1 Decay tie : 3.33 hrs

333
--------- - 16.0 : 1.91131-02 uCi/L

10 " C

Vp-7 V6

strontium

4'

BEST AVAILABLE COPY

9S2



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHG-SD-WM-DP-053 REV 0
Sena" NO Sarnie Poir Date

V 34. -8'6 107-AP _
Dpe-r ra'cr Metcd SlantdaL Cesiti Un's

*r90 LA-220--101 uCi/ML

3- -3-93

Time Issued Pr.or'ty

10:56 25
Crag Code

N1L17

I Peruin 5

0
Sar-ple SOe 36i§I Customer J0

? 4+ 107APCOM
Remarks Calculations Results

DUPLICATE SAMPLE TA

40 Ai 7 -.)

Analyst - 1 Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

Hit Hr rs Hs ii HIs

Date Time Completed Lab Unit Mqr

54-68r-osl R -10 831

Sr-89/90 LA-220-101(D-0),102(E-0),104(D-O),105(E-1) LIQUIDS DUPLICATE
flMTECR NIMIIER 11 ARRIER ADDED in ml, (CVA) 1.000

34-8886 FTAL MtUs (T) 308 ROSS WEIGIrr (W2) 7.4129
> "BsttD UUNT TIME in MIMMI1S (CT) 10 ARE WEIGHT (W) 7.3458

1557 3ACKFGOUND in opm (BEG) 16 ET WEIGHT (W3) 0.0671
Rrn No. W AMPIE VOLINE in mL (S) 1.000 iELTA TIME (DI) 3.5

lImeN FACTOR (DF) 1 -90 EFFICIENCY FACOR (C) 0.391
An__y__ IET DIUmON FACOR (DDF) 5 '-90 EmCIENCY FACTDR (C) 0.4443

A4P1E CflNT RATE (Rm) 14.0 a N/A
Dt RIflCAL LEVEL (It) 2.35 LETW1QN [MIT (hd) 6.18

3/2093 ~irB0/0 (NCENTRA1ON (piCi/b) 1.2165E-01

Sunple Count Rate (Rs) = (Total Counts (TT) / Count Time (CM) - Background in epm (BKG)
Sr-89/90 pCi/L = Rs*10OnL/L 'DPDDFAC1 + (2 * (1 - e to the power of ((-naturai log 2) / 64.2 * DT )) e&Rer.O222000dpm/pCi)

NOTE: 64.2 = Half life for Y-90 and Rea. = Frattional Camier Ranvery ((W2-WI) / (CVA x 0.1000))
Sr-89/90 pCi/mL = (Sr-89/90 pCi/L) / IOOOmL/L
Relative Counting Enor = Me Squoo Root of ((7C + BKG ' C7) / (It - BKG * CT))
Percent Caier Ranovery = (Net Weight / Expected Weight) * 100
NOTE Expected Weight = CVA * 0.1

Detection levels and Less Than Values am deternined from Procedure [A-508-002.

1 .22E-01 pCi/L
DElflrON

-89/90 CONCENTRA1ON 1.22E-04 aCi/muL LEVEL

LIVE COUNTNG ERROR = 14.6% 5.08E-05

pCi/mL

FEIENT CARRIER REXOVERY =67.1%

33
Data Entry by: Date: 21-Sep-93

Approved by: Date: '2.1 SEt.

-4.2 2

Form M1 Rev. 2.1 Page 1 of I



STRONTIUM 90 ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-053 REV 0

Sr Clculation (CRCAL 2.0)
ZT: Ed wf . on 09-20-1933 at 15:54:28

-iU LOunt Sr elf .3S19 T eff : .4443
/0 Saiple size : A ii Dilution :-I ethod : I

Sasple I !-34
hount i I Decay tile 3.50 rs

308
----------- - 16.0 1.6323!-02 uCi/L strootiu

10

v34- 9 6t

'4

"4

BEST AVAILABLE COPY

994

-t



STRONTIUM 90 ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-053 REV 0
Seal No Sample Poro Dale TIme Issued PrIOrIy

V 34.-8986 107-AP 8- 3-93 10:56 25
Delerrnat~o MCtO. Standard Petull Uts Charge Code Aeruns

SrSO LA-220-101 % RECOVERY N1L17 0
Sample S.+ r Qt, I Customer lo

? 0.L +InJ v 107APCOM
Remlarks Cal culal ons. Results

SAMPLE SPIK$D.ID T '

SPIKE ID t -2- 3  65/
SPIKE VOL M rye, -t
Sep nua.- /5:?Z~

(14r: f-.;o-t3 f. /z7r - /td3 3E / '
I./37Y

C/ ,

Analy~st - 1 Anlys'" - 2 Ana~ylys 3 An14ys1 - An.als 5

HHI,

ale T.me Completed Lap Ull1 W,

9'-o -3 /&So
54.6OO-O6t IR-1SOS3

-> - . <* /7&

or Calculation (CiPCCAL 2.0)
By: E3 EF ,LA 62820, on 09-20-1993 at 19:17:44

tS - 1 -inch iouct Sr eff : .3919 Y eff: .4443
Z0 Saple size : I aL biltion : I Hethod : I

Suple 0 V-34
Hount I 1 Decay time 3.58 hrs

8634
------------ - 16.0 9.337&1-01 uCi/L strontia

10 ( t O. &)(.

BA 4 AI L C

BEST AVAILABLE COPY

935

S
-it

i//a



WHC-SD-WM-DP-0 53 REV 0

STRONTIUM 90 ANALYSIS - ACID DIGESTION

*0

f-20 --93 C'. /?/e

sr Calculation (C1?C-CAL 2.0)
'76 ?y: 1 gLA, 62620, on 09-20-1993 at 19:17:17

/ li 2 -i:ch count Sr eff : .3919 Y eff : .44
Suple size : 1 %L Dilution : I !ethod : I

Saple : V-34
Uout I 1 Decay tire : 3.75 hs

6776
16.0 : 9.47611-01 uCi/L strontiu

10

Ia 239l

A/- - -5-

43

BEST AVAILABLE COPY

934;

Ser.i NC Sampie Pont Dale T .e Issued Pr.o,y

V 34.-8086 107-AP 8- 3-93 10:56 25
elermrnatio Method. Standad Resul Unsts Charge Code Reruns

Sr90 LA-220-101 %RECOVERY N1L17 0
Sample Sn t9 Cuslorer ID

? /t --Ir4 sr0-cr-.i 107APCOM
Remarks CalCullarlons. Resurts 7 L ./

SAMPLE SPIKE I 33
DUPLICATE 33-
SPIKE ID& 97035- -8-
SPIKE VOL W

5$ 9-o-3 /A/ 97-

97./ .'
Anslysi 1 Anaiysrl 2 Aay -3An ys- An ys-5

ite T.me Comteted Lab UnrI Mgr

5i-6800-O6t A.-10-83,

/



WESTINGHOUSE HANFORD COMPANY /3t /Sf/
222-S LABORATORY

ANALYTICAL BATCH WHC-SD-WM-DP-053 REVo
Lab Segment Serial No. Customer ID:

Su/O?46C007

Analysis: Sample Prep: 0"

Instrument: Procedure/ Rev: L4 -37?- lo 3 (d-
Technologist: fy) JAI J c) Date: P- 7

Starting Time: /3 n Temperature c

Ending Time: IL p 3 Chemist:

Comments:

Description Lab ID . Description Lab ID

1 -p 11

2 ;a ru 12

3 -y -9jY- 13
4- 14

5 Vs4 15

6 - 16

7 17

8 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

Z..e 5 J/3 tAx ( / , )

A-6000-881 (03/92)



WHC-SO-W-DP-053 REV 0
ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:
LA-378-103 Aug 12, 1993

PREPARED BY: DATE COMPLETE:
K Kawabata Aug 13, 1993

UNITS: uCi/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC DET LIM % CT ER
STD 63B51 V32 1-129 8.01E-1 102.2 5.0

BLANK VSS -129 <3.81E-5

107APCOM V34 1-129 <4.35E-5 <3.57E-5 N/A N/A - 3.81E-5 N/A
N/A

107APCOM V34/Spike 1-129 7.43E4 7.31E-4 7.37E-4 1.6 94.8 3.81E-5 5.4
93.3 5.6

NARRATIVE: W NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

The results for the standard are in uCi/L.

938



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

&515 _WHL-SD-WM-DP-053 REV 0
Serpal No Sample Porn' Date Tme Issued Prorily

V 3. -5535 107-AP 8- 3-93 10:44 25
Oelerrnatrn Method Standard Pesal! Unds Charge Code Oersn

1129 LA-373-102 % RECOVERY N1L17 0
Sample S.r' Customer 0

? MI. ISTD
Remarks CaLCualaios Results

EDP 3926 ITANK /
STDU 38Zr RESULT 3 i I
ST) VAL-'i , %REC
GROSS WT. -
TARE WT. - 7\ o'
NET WT.

Analyst I Anaiysi -2 Analyst - 3 nlysl - 4 Anal l

Hrs Hrs Hr S H

Datn Tme Comoleled Lab Unit Mr

54 68 - R 10 831

1-129: LA-378-103 (4-1- LIQUIDS STANDARD

.;ros Weight lwt2) 2.7912
'32-5585 am Weight (wt1) 2.7668

#tr f M D as Precipitate (net wtl 0.0244
1546 -129 pCi / Sample rom GEA (1-129 GEA) 6.41E-4

S ample Volume in ml, (SS) 1
0 ilution Factor (OF) I

Anjy$ igest Dilution Factor (DOF)
rnier Fractional Recovery (Rec) 0.8000

8/13/93 IODINE 129 -8. 01E-01 Ci/L,

The carrier solution contains 0.281131 gm's of KI/mL. One mL of the solution
is equivalent to 0.0305 grams.

Carrier Percent Recovery = (wt2-wtl) (100)
0.0305

1-129 pci/L = (1-129 GEA) (10OO0mL/1) (DF) (DDF) pCi/ml = pCi/l,
(Rec) (SS) 1000mI./l

IODINE 129 8.01 E-04 iCi/mL

CARRIER PERCENT RECOVERY 80.0%

FrData Entry by: -Date: 13-Aug-93
pproved by: Date: 3 A a C

Form 1 Rev. 1.1 Page 1 of 1
33!



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHO-$D-WM-DP-053 REV 0
Seoal- N. Sample Point Dale Time Iss..d Pr ofil

V 33.-5085 107--AP -- 3-93 10:53 .
D,'ermmac n IMetod Sarndd Result Unit Charge Code Rr.os

1120 LA-378-103 uCi/ML N1L17 0
Sample Soc Customer 10

BLK
Remarks CalClipons Results

REAGENT BLANK

COUNT AS uCI/L

Analr.t -I Analyst 2 Analyst 3 Analyst 4 Anatyst -5

H's Hs His H

Dare Tine Completed Lab Unit My'

54-68M O 3-sIrl I 10-831

(fl-I2) IL. p-i-4 3

1-129: LA-378-103 (B-4l LIQUIDS BLANK

ME"* M, .ru" Weight (wt2) 2.7984
V33-5685 are Weight (wtl) 2.7738

0 CM wpkM Mass Precipitate (net wt) 0.0246
1546 -129 pCi / Sample from CFA (1-129 GEA) <3.07E-5

tfgl N % ample Volume in ml. (SS) 1

0 ilution Factor (DF) 1

AnM vsh , ist Dilution Factor (DDF)
arrier Fractinnal Rccovery (Rec) 0.8066

18/13/93 IODINE 129 = < 3.81E-02 uCi/

The carrier solution contains 0.281131 gm's of Kl/mL. One mL of the solution
is equivalent to 0.0305 grams.

Carrier Percent Recovery (wt2-wtl) (100)
0.0305

1-129 pCi/L = (1-129 .EA) (1000mL/) (DF) (DDF) pCi/mL pCi/L
(Rec) (SS) 1000ml/L

IODINE 129 < 3.81E-05 iCi/mL

CARRIER PERCENT RECOVERY = 80.7%

Data Entry by: - = Date: 13-Aug-93
Jpproved by: ct2-j Q _....C...-- Date: 13 4v1
Form 1 Rev. 1.1 1000 Page 1 of 1



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

6,& WHC-SD-WM-DP-053 REV 0
S,.al NO Sample POInt Date Time issued Priority

V 34.-5785 107-AP 8- 3-93 10:56 25
Dfiir i Mel had Slanda'd Reijl Units Charge Code Rens

I129 LA-378-103 uCi/ML N1L17 0
Sample Size Customer ID

I? jnL 107APCOM
Remaks. Calculations Resulls

COUNT AS uCI/L

q -3

Analyst - AAl 3-2 Analyst -3 Analyst -4 Analyst 5

Hrs His Hrs His

Date Tone Completed Lab U it Mgr

5-4-O I RFD 83-

-ii

(sd-si s1.. .13 3
1-129: LA-378-103 (81-) LIQUIDS SAMPLE

;.Seril~.. ross Weight (wt2l 2.8113

34-5785 are Weight (wtl) 2.7873
:9t4r Io > ss Precipitate (net wt) 0.024

1546 -129 pCi / Samle fmm GEA (1-129 GEA) <3.42E-5

eRS&No.~r rmple Volume in ml (SS)1
0 ilution Factor (DF) 1

A igest Dilution Factor (DOF) 1

atrier Fractional Recovery (Rec) 0.7869

E8/13/93 IODINE 129 - < 4.35E-02 pCi/l

The carrier solution contains 0.281131 gm's of Kl/mL. One mL of the solution

is equivalent to 0.0305 grams.

Carrier Percent Recovery - (wt2-wtlI) (100)
0.0305

1-129 pCi/L = (1-129 GEA) (1000mL/t) (DF (DDF) pCi/mL = p /L
(Rec) (SS) 1000mL/L

IODINE 129 < 4.35E-05 iCi/mL

CARRIER PERCENT RECOVERY 78.7%

Data Entry by: -/ .- Date: 13-Aug-93
Approved by: c.:- .c-- Date: /34&.9 )
Form 1 Rev. 1. 1 Page 1 of 1



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

4,-& .- WHC-SD-WM -DP-053 REV 0
senal No Sample Point Date Time Issued Pro'ty

V 34.-5885 107-AP 8- 3-93 lO-5R 25
Oemrnat'on Method Statdard Reslll Uits Charge Code Reruns

1129 LA-378-103 uCi/ML NiLl17 0
Sample sue Customer 0

? I mi 107APCOM
Remarks Calculations Results

DUPLICATE SAMPLE

COUNT AS uCI/L

AnalysI I An.r st 2 Analyst -3 Analyst -4 Analyst 5

Hrs His Hrs H Hr

/7

Date TirTme Completed Lab Uni Mgr

s5.a -oei 10 131

(-13) 3L / I 3

1-129: LA-378-103 (BA) LIQUIDS DUPLICATE
,zM rces Weight (wt2) 2.7749

34-5885 ar Weight (wtl) 2.7497
An m 4ass Precipitate (net wt) 0.0252

1546 -129 pCi / Sample from GEA (1-129 GEA) <2.95E-5
% ft~rt~N~ ample Volume in mL (SS)

0 )ilution Factor (DF) d
:Mtatlt& )igest Dilution Factor (DDF)1

_ _ _ _ rrier Fmctional Recovery (Rec) 0.8262

8/13/93 IODINE 129 = < 3.57E-02 piCi/1

The carrier solution contains 0.281131 gm's of KI/mL. One mL of the solution
is equivalent to 0.0305 grams.

Carrier Percent Recovery = (wt2-wtlI) (100)
0.0305

[-129 pCi/L = (1-129 GEA) (I000ml/) (DF) (DDF) pCi/mL = pCi/L

(Rec) (5S) I 000mL/

IODINE 129 < 3.57E-05 pCi/mL

CARRIER PERCENT RECOVERY 82.6%

I10P2e
Data Entry by: Date: 13-Aug-93
Approved by: t Date: j L

Form 1 Rev. 1.1 Page 1 of 1



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

43293 - WHO-SD-WM-DP-053 REV

(13-4) YL .

1-129: LA-378-103 0B-t) LIQUIDS CHK EXT NO.
SRial NdM 3.mss Weight (wt2) 2.7978

34-5985 ram Weight (wt1) 2.774
ass Precipitate (net wt) 0.0238

1546 -129 iCi / Sample firm CEA (1-129 GEA) 5.8E-4
&ru;aMd, mple Volume in ml (SS) 1

0 ilution Factor (DF) 1
:W* ii z )igest Dilution Factor (DDF) 1

arricr Fractional Recovery Re) 0.7803

08/13/93 IODINE 129 - 7.43E-01 pCi/L

The carrier solution contains 0.281131 gm's of KI/mL. One mL of the solution
is equivalent to 0.0305 grams.

Carrier Percent Recovery = (wt2-wtl) (100)
0.0305

1-129 pCi/ = (1-129 GEA) (L0OOmL/L) (DF) (DDF) pCi/ml = pCi/L

(Rec) (SS) I 000m1/7

IODINE 129 7.43E-04 iCi/mL

CARRIER PERCENT RECOVERY 78.0%

1003
Data Entry by: -- 7- - 77-- Date: 13-Aug-93
Approved by: : Date: )3 4 acs

0
7, No Sampte Poit Da Time issued Priorily

V 34. -5085 107-AP 8- 3-93 10:56 25
'itelemon Method Standard Result Uni1 Chago Code Rer urs

1129 LA-378-103 % RECOVERY N1L17 0
Sample Size Cuslomer 10

? L107APCOM
Pemtarks Calculalons Posuits

SAMPLE SPIKED ID

SPIKE ID

SPIKE VOLUME .x
COUNT AS uCI/L 4 c

DuD3 2

Analyst I AnM .1 -2 Analyst - 3 Analyst - 4 Analyst 5

Dale T-rn Completed Lab Unil Mg'

-/54 -68 .

Form 1 Rev. 1.1 Page 1 of 1



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT.WRITE IN SPACE

(4 5 WHC-SD-WM-DP-053 REV 0
Seral No Sample Point "" Pate Time Issued Priority

V 34.-"1085 107-AP 8- 3-9- 10:56 25

Dterminalion Method. Slandard Result Units Cha rge Code Rerns

1129 LA-378-103 % RECOVERY N1L17 0
Sample Sie Customer 0D

7 l 107APCOM
Remarks Calculations Results

SAMPLE SPIKE
DUPLICATE .0, t
SPIKE ID el's.
SPIKE VOL InJ- 1  ' r a a.77

Analyst I A l 2 Analyst 3 Analyst -4 Analyst -5

HIrs Hrs Hs

Date Tmre Completed Lab Unit Mgr

Jrt 1-1-13-13

1-129: LA-378-103 4) LIQUIDS ERR

Nt es NI riat r ss Weight (wt2) 2.8013
34-5085 are Weight (wt1) 2.7778

__|__ _ Ulmss Predpitae (net wt) 0.0235
1546 -129 pCi / Sample from GEA (1-129 GEA) 5.63E-4

?te(l$& ;a mple Volume in mL (SS) 1
0 ilsution Factor (DF)1

- igZyhxiEt ligest Dilution Factor (DDF) 1
arrier Fractional Recovery (Rec) 0.7705

8/13/93 IODINE 129 7.31 E-01 jCi/L

The carrier solution contains 0.281131 gm's of Kl/m. One mL of the solution
is equivalent to 0.0305 grams.

Carrier Percent Recovery = (wt2-wtl) (100)
0.0305

1-129 pCi/L = (1-129 CEA) (I000mL/4 (DF) (DDF) psCi/mL = pCi/l

(Rec) (SS) 1000InL/L

IODINE 129 7.31 E-04 iCi/mL

CARRIER PERCENT RECOVERY = 77.0%

1004
Data Entry by: - c N<. Date: 13-Aug-93
Approved by: Date: /3 40C S)
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** * * * * * * * * * * * * * * * ** ******** * * * ***** *

* *

S P E C T R U M A N A L Y S I S

* * *** * ** ** * * *** * *** ** * *** * ** * **** * **

CANBERRA SPECTRAN-F V2.06 SOFTWARE

12-AUG-9320:11:51

A N A L Y S I S

MCA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: 6 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 95.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

WHC-SD-WM-DP-053 REV 0

P A R A M E T E R S

UMBER: 4.0
UMBER: 1

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FPflM MULTICHANNEL ANALYZER ANI:
ANALYZED BY:

SAMPLE DESCRIPTION: V-32-5585
GEOMETRY DESCRIPTION: 1-129/CULTURE TUBE
SAMPLE SIZE: 1.OOOOE+00 EA / CONVERSION FACTOR: 1.OOOOE+00
STANDARD SIZE: 1.OOOOE+0O EA
ANALYSIS LIBRARY FILE: ANL129

COLLECT STARTED ON 12-AUG-93 AT 19:21:40

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3002. SECONDS
DEAD TIME: 0.07 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES /7 TO

1005

G A M M A *

*



12-AUG-9320:11:51

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

IC
2C
3C
4

149.24
162.55
169.75
199.19

29.71
32.37
33.81
39.69

1.65
1.65
1.65
1.52

5C 3309.61 662.27 2.28

1266.
1185.
1140.
528.

33.

WHC-SD-WM-DP-053

NUCLIDES

20591. 2.4
695. 39.4 CE-144

4045. 8.1 CE-144
2780. 5.0 I-129,BI-212,

CE-144
2210. 4.3 CS-137

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY

BACKGROUND
BACKGROUND
BACKGROUND

SUBT
DESC
COLL

RACTION PERFORMED
RIPTION: BKG
ECT STARTED ON 5

BACKGROUND LIVE TIME: 3000.
BACKGROUND WAS INSIGNIFICANT

USING FILE BK0024

-JUN-90 AT 13:00:00
ECONDS

1006

REV 0



12-AUG-9320:11:51
V

SAMPLE: V-32-5585
DATA COLLECTED ON 12-AUG-93 AT 19:21:40
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START

R A D I 0 N U C L I D E A N A L Y S I S R E

NUCLIDE ACTIVITY CONCENTRATION IN uCi/EA
DECAY

MEASURED ERROR CORRECTED ERROR

VHC-SD-WM-DP-053

OF COLLECT.

P 0 R T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

LLD<2
LLD<

+-3.18E-05 6
LLD<2
LLD<2
LLD<6

6.41E-04 +-3.18E-05

.75E-06

.21E-06

.41E-04

.50E-05

.14E-06

.33E-06

+-3.18E-05

6.41E-04 +-3.18E-05

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 5.77E-03 UC/EA
TOTAL MEASURED ACTIVITY = 6.41E-04 (+-3.18E-05)
% TECH. SPEC. = 11.12 (+-0.55)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 95.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA
CHANNEL KEV COUNTS

149.24
162.55
169.75

3309.61

29.71
32.37
33.81

662.27

20591.
695.

4045.
2210.

ERROR GAMMAS/SEC

2.4
39.4

8.1
4.3

2.83E+01
7.35E-01
3. 79E+00
9.46E+00

REV 0

LLD<2
LLD<l

6
LLD<2
LLD<2
LLD<6

AM-241
AM-243
1-129
SB-125
SE-75
SN- 113

TOTAL

.75E-06

.21E-06
.41E-04
. 50E-05
.14E-06
.33E-06

59.54
74.67
39.60

176.33
136.00
391.67

0.09

UC/EA

1007



* ** * * * ** * * ** * * ** * * * ********** * * * *** *

* *

G A M M A S P E C T R U M A N A L Y S I S *

*

CANBERRA SPECTRAN-F V2.06 SOFTWARE WHO-SD-WM-DP-053 REVo
12-AUG-9321:08:13

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: 6 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 95.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

UMBER: 4.0
UMBER: 1

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPcrTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
A ZED BY:

SAMPLE DESCRIPTION: V-33-5685
GEOMETRY DESCRIPTION: I-129/CULTURE TUBE
SAMPLE SIZE: 1.OOOOE+0O EA / CONVERSION FACTOR: 1.OOOOE+00
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANL129

COLLECT STARTED ON 12-AUG-93 AT 20:18:04

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3002. SECONDS
0.07 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90

1008
r



12-AUG-9321:08:13

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA
CHANNEL KEV KEV COUNTS COUNTS

IC 3309.48 662.25 1.80 24.

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORME
DESCRIPTION: BKG
COLLECT STARTED ON
LIVE TIME: 3000.
WAS INSIGNIFICANT

D USING FILE BK0024

5-JUN-90 AT 13:00:00
SECONDS

WHC-SD-WM-DP-053

ERROR

REV 0

NUCLIDES

4.4 CS-1372114

1009



12-AUG-9321:08:13

-E: V-33-5685
DMA COLLECTED ON 12-AUG-93 AT 20:18:04
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START

WHC-SD-WM-DP-053

OF COLLECT.

R A D IO N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/EA
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AM-241
AM-243
1-129
SB- 125
SE-75
SN-113

TOTAL

LLD<2.56E-06
LLD<1.29E-06
LLD<3.07E-05
LLD<2.50E-05
LLD<1.95E-06
LLD<4.62E-06

O.OOE-01 +-0.OOE-01

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 95.0%

PEAKS NOT USED IN ANALYSIS

CL.,ROID ENERGY NET AREA
CHANNEL KEV COUNTS

3309.48 662.25 2114.

LLD<2.56E-06
LLD<1.29E-06
LLD<3.07E-05
LLD<2.50E-05
LLD<1.95E-06
LLD<4.62E-06

0.OOE-01 +-0.OOE-01

ERROR GAMMAS/SEC

4.4 9.05E+00

NUCLIDE

REV 0

59.54
74.67
39.60

176.33
136.00
391.67

1010



* * * * * * * * * * * * * * * * ** * **** ***** ******* *

G AMMA S P E C T R UM ANAL Y S IS

CANBERRA SPECTRAN-F V2.06 SOFTWARE

12-AUG-9322:09:44

A N A L Y S I S

7-/A -73

*

WHC-SD-WM-DP-053 REV 0

P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 4.0
DETECTOR NUMBER: 6 / GEOMETRY NUMBER: 1
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 95.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN1:
ANALYZED BY:

SAMPLE DESCRIPTION: V-34-5785
GEOMETRY DESCRIPTION: 1-129/CULTURE TUBE
SAMPLE SIZE: 1.OOOOE+00 EA / CONVERSION FACTOR: 1.0000E+00
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANL129

COLLECT STARTED ON 12-AUG-93 AT 21:19:32

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3002. SECONDS
0.07 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90

1011



12-AUG-9322:09:44

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA
CHANNEL KEV KEV COUNTS COUNTS

WHC-SD-WM-DP-053 REV 0

ERROR NUCLIDES

IC 3309.07 662.17 1.67 16. 2044. 4.4 CS-137

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORMED USING FILE BK0024
DESCRIPTION: BKG
COLLECT STARTED ON 5-JUN-90 AT 13:00:00
LIVE TIME: 3000. SECONDS
WAS INSIGNIFICANT



12-AUG-9322:09:44

SAMPLE: V-34-5785
DATA COLLECTED ON 12-AUG-93 AT 21:19:32
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START

R A D I 0 N U C L ID E A N A L Y S I S

OF COLLECT.

R E P 0 R T

ACTIVITY CONCENTRATION

MEASURED ERROR

LLD<2.
LLD<l.
LLD<3.
LLD<2.
LLD<2.
LLD<6.

54E-06
32E-06
42E-05
19E-05
08E-06
OOE-06

O.OOE-01 +-0.OOE-01

IN uCi/EA
DECAY

CORRECTED

LLD<2.
LLD<1.
LLD<3.
LLD<2.
LLD<2.
LLD<6.

AM-241
AM-243
1-129
SB-125
SE-75
SN- 113

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 95.0%

PEAKS NOT USED IN ANALYSIS

ERROR

54E-06
32E-06
42E-05
19E-05
08E-06
OOE-06

ENERGY COMPARISON
(KEV)

EXPECT DIFF

59.54
74.67
39.60
176.33
136.00
391.67

0.OOE-01 +-0.OOE-01

CENTROID ENERGY NET AREA
CHANNEL KEV COUNTS

3309.07 662.17 2044.

ERROR GAMMAS/SEC

4.4 8.75E+00

WHC-SD-WM-DP-053

NUCLIDE

REV0

TOTAL

1013
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *** * *

+ *

G AMMA S P E C T R UM ANAL Y S IS *

CANBERRA SPECTRAN-F V2.06 SOFTWARE WHC-SD-WM-DP-0 53
12-AUG-9323:07:25

S P A R

MCA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: 6 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 95.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

A M E T E R S

UMBER: 4.0
UMBER: 1

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN1:
LYZED BY:

SAMPLE DESCRIPTION: V-34-5885
GEOMETRY DESCRIPTION: I-129/CU
SAMPLE SIZE: 1.OOOOE+00 EA
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANL129

LTURE TUBE
/ CONVERSION FACTOR: 1.OOOOE+0C

COLLECT STARTED ON 12-AUG-93 AT 22:17:15

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3002. SECONDS
DEAD TIME: 0.07 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90

1014

A N A L Y S I

REV 0



12-AUG-9323:07:25

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA
CHANNEL KEV KEV COUNTS COUNTS

161
3304
3309
3315

.77
.76
.66
.12

32
661
662
663

.21

.30

.28

.38

.37

.33
.33
.33

WHC-SD-WM-DP-053 REV 0

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORMED USING FILE BK0024
DESCRIPTION: BKG
COLLECT STARTED ON 5-JUN-90 AT 13:00:00
LIVE TIME: 3000. SECONDS
WAS INSIGNIFICANT

306.
15.
15.
15.

ERROR

14.8
39.3
14.5
51.1

573.
526.

1547.
321.

NUCLIDES

CE-144
CS-137
CS-137

1015



12-AUG-9323:07:25

S. E: V-34-5885
DAIA COLLECTED ON
DECAYED TO 0

12-AUG-93 AT 22:17:15
DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I 0 N U C L I D E A N A L Y S I S

ACTIVITY CONCENTRATION IN uCi/EA
DECAY

MEASURED ERROR CORRECTED ERROR

LLD<2.60E-06
LLD<1.19E-06
LLD<2.95E-05
LLD<2.41E-05
LLD<2.14E-06
LLD<6.33E-06

LLD<
LLD<
LLD<
LLD<
LLD<
LLD<

O.OOE-01 +-O.OOE-01

2.60E-06
1. 19E-06
2.95E-05
2.41E-05
2.14E-06
6.33E-06

O.OOE-01 +-O.OOE-01

R E P 0 R T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

59.54
74.67
39.60
176.33
136.00
391.67

ERROR QUOTATION
LLD CONFIDENCE

AT 1.96 SIGMA
LEVEL AT 95.0%

PEAKS NOT USED IN ANALYSIS

CL. ROID ENERGY NET AREA
CHANNEL KEV COUNTS

161.77
3304.76
3309.66
3315.12

32.21
661.30
662.28
663.38

573
526

1547
321

ERROR GAMMAS/SEC

14.8
39.3
14.5
51.1

6. 14E-01
2.25E+00
6. 62E+00
1.38E+00

WHC-SD-WM-DP-053 REV 0

NUCLIDE

AM-241
AM-243
1-129
SB-125
SE-75
SN-113

TOTAL

1016
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** * * * * * * * * * * * * * * * * * * * * * * * * * * ** * ** * * *

* 
*

G A MAM A S P E C T R U M A N A L Y S.1 S *

* * **** * * *** ** ** ** ** *** ** * ** ** ** ** ** *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

13-AUG-9300:02:53 WHSDWM-0P-053 REV 0

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: 6 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 95.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION-: 1.96 SIGMA UNCERTAINTY

UMBER: 4.0
UMBER: 1

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
ANALYZED BY:

SAMPLE DESCRIPTION: V-34-5985
GEOMETRY DESCRIPTION: 1-129/CULTURE TUBE
SAMPLE SIZE: 1.OOOOE+00 EA / CONVERSION FACTOR: 1.OOOOE+00
STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANL129

COLLECT STARTED ON 12-AUG-93 AT 23:12:41

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3003. SECONDS
DEAD TIME: 0.10 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90

1017



13-AUG-9300:02:53

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

WHC-SD-WM-DP-053

NUCLIDES

AT CHANNEL
149.22
169.14
200.02

3305.
3309.
3314.

37
47
58

134.2
29.70
33.69
39.86

661.
662.
663.

42
25
27

ORG
1.
1.
1.

1.
1.
1.

PPED
67
67
43

52
52
52

FROM MULTIPLET ANALYS
1140. 19444.
1081. 4202.
536. 2513.

11.
9.
6.

442.
1367.

265.

iS
2.2
7.2 CE-144
5.4 I-129,BI-212,

CE-144
72.0 CS-137
24.4 CS-137
90.6

ERROR QUOTATION
PEAK CONFIDENCE

AT 1.96 SIGMA
LEVEL AT 95.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
? - MULTIPLET ANALYSIS CONVERGED BUT GFIT

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND
B 'ROUND

SUBTRACTION PERFORMED
DESCRIPTION: BKG
COLLECT STARTED ON 5
LIVE TIME: 3000. S
WAS INSIGNIFICANT

USING FILE BK0024

-JUN-90 AT 13:00:00
ECONDS

PEAK
1?
2?
3

4C
5C
6C

REV 0

> 4

lels



13-AUG-9300:02:53

SAMPLE: V-34-5985
DATA COLLECTED ON 12-AUG-93 AT 23:12:41
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START

R A D I 0 N U C L I D E

NUCLIDE

A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/EA
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

LLD<2.40E-06
LLD<1.14E-06

5.80E-04
LLD<2.52E-05
LLD<2.11E-06
LLD<5.89E-06

+-3. 13E-05

LLD<2.40E-06
LLD<1.14E-06

5.80E-04
LLD<2.52E-05
LLD<2.11E-06
LLD<5.89E-06

+-3. 13E-05

5.80E-04 +-3.13E-05 5.80E-04 +-3.13E-05

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 5.77E-03 UC/EA
TOTAL MEASURED ACTIVITY = 5.80E-04 (+-3.13E-05)
% TECH. SPEC. = 10.05 (+-0.54)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 95.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA
CHANNEL KEV COUNTS

29.70 19444.
33.69 4202.

661.42 442.
662.25 1367.
663.27 265.

ERROR GAMMAS/SEC

2.2
7.2

72.0
24.4
90.6

2. 68E+01
3.97E+00
1 .89E+00
5.85E+00
1. 13E+O0

WHC-SD-WM-DP-053 REV 0
OF COLLECT.

AM-241
AM-243
1-129
SB-125
SE-75
SN- 113

TOTAL

59.54
74.67
39.60

176.33
136.00
391.67

0.26

UC/EA

149.22
169.14

3305.37
3309.47
3314.58

1019
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*

G A MaM A S P E C T R U M A N A L Y S I S *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

13-AUG-9301:03:34

WHC-SD-WM-DP- 053 REV 0

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 4.0
DETECTOR NUMBER: 6 / GEOMETRY NUMBER: 1
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 95.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION, 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
AN' vZED BY:

SAMPLE DESCRIPTION: V-34-5085
GEOMETRY DESCRIPTION: I-129/CULTURE TUBE
SAMPLE SIZE: 1.OOOOE+00 EA / CONVERSION FACTOR: L.0OOOE+OO
STANDARD SIZE: l.OOOOE+O0 EA
ANALYSIS LIBRARY FILE: ANL129

COLLECT STARTED ON 13-AUG-93 AT 00:13:25

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3002. SECONDS
DEAD TIME: 0.07 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90
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13-AUG-9301:03:34

P E A K A N A L Y S I S WHC-SD-WM-DP-053

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

AT CHANNEL
149.17
169.26
199.13

3306
3310
3316

26
66
23

161.2
29.70
33.71
39.68

661.60
662.48
663.60

DROPPED
1.67
1.67
1.45

I
1
1

.47

.47

.47

FROM MUL
1296.
1122.
588.

20.
20.
19.

TIPLET ANALYSIS
18782. 2.3
4322. 7.1
2442. 5.6

823.
1152.

178.

48.3
35.8

150.7

CE-144
I-129,BI-212,

CE-144
CS-137
CS-137

ERROR QUOTATION
PEAK CONFIDENCE

AT 1.96 SIGMA
LEVEL AT 95.0%

$ - MULTIPLET ANALYSIS CONVERGED DUE TO LACK OF CHI-SQ
? - MULTIPLET ANALYSIS CONVERGED BUT GFIT > 4

BACKGROUND SUBTRACTION PERFORMED
BACKGROUND DESCRIPTION: BKG
BACKGROUND
BACKGROUND
BACKGROUND

IMPROVEMENT

USING FILE BK0024

COLLECT STARTED ON 5-JUN-90 AT 13:00:00
LIVE TIME: 3000. SECONDS
WAS INSIGNIFICANT

te2L

PEAK
1?
2?
3

4$
5$
6$

REV 0



13-AUG-9301:03:34 WHC-SD-WM-DP-053
S '.E: V-34-5085
D, , COLLECTED ON 13-AUG-93 AT 00:13:25
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/EA
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AM-241
AM-243
1-129
SB-125
SE-75
SN- 113

LLD<2.
LLD<1.

5.
LLD<2.
LLD<2.
LLD<7.

30E-06
24E-06
63E-04
69E-05
17E-06
12E-06

LLD<2.30E-06
LLD<1.24E-06

+-3.15E-05 - 5.63E-04
LLD<2.69E-05
LLD<2.17E-06
LLD<7.12E-06

TOTAL 5.63E-04 +-3.15E-05

EBAR = MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 5
TOTAL MEASURED ACTIVITY = 5.63E-
% TECH. SPEC. = 9.76 (+-0.55)

ERROR QUOTATION AT 1.96 SIGMA
L'- CONFIDENCE LEVEL AT 95.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA
CHANNEL KEV COUNTS

17
26
26
66
23

29.70
33.71

661.60
662.48
663.60

18782.
4322.

823.
1152.

178.

5.63E-04 +-3.15E-05

.77E-03 UC/EA
04 (+-3.15E-05)

ERROR GAMMAS/SEC

2.
7.

48.
35.

150.

3
1
3
8
7

2.59E+01
4.08E+00
3.52E+00
4.93E+00
7.62E-01

NUCLIDE

REV 0

+-3. 15E-05

59.54
74.67
39.60

176.33
136.00
391.67

0.08

UC/EA

149
169

3306
3310
3316

:jf2



WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH WHC-SD-WM-DP-053 REV 0
Lab Segment Serial No. Customer ID:

Analysis: Sample Prep:

Instrument: Procedure/ Rev:j-)

Technologist:i Date:

Starting Time: Temperature

Ending Time: Chemist:,

Comments. &I SyA respondej L.l44, a a4hrmndvc on runhng 4#S
hakA 44, rAireet ra44r 4lian 41-c oal Ji;sest. dcaj:trie;6

Description Lab ID Description Lab ID

1 7/ L}§97 11

2 12

3 -13

4 14

5 y____15
6 [9/_c. ; 16

7 17

8 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

/5 '_ _ _ _

A-6000-881 (03/921



WHC-SD-WM-DP-053 REV 0
ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:

LA-933-141 September 2, 1993
PREPARED BY: DATE COMPLETE:

L L. Fritts L 3 September 9, 1993

UNITS: uCI/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC DET LIM % CT ER
STD 94845 V32 Np-237 1.55E+2 81.5 0.3

BLANK V33 Np-237 <3.91E-5 4.71E-5 88.8

107APCOM V34 Np-237 <1.48E-5 <1.32E-5 N/A N/A 84.4 2.04E-5 116.9
1 78.5 2.04E-5 161.2

107APCOM V34 SPIKE 6.42E-2 5.97E-2 6.20E-2 7.3

1I

NARRATIVE: m |NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

The results for the standard are in uCI/L.

The counts on the cards for the duplicate sample and the duplicate spike were apparently switched.
The appropriate counts were used for the calculations. Rerun unnecessary.

1P24



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WRTzSU.-MI-OP-O553REV 0
Serial No Sample Point Date Time Issued Priority

V 32.-8583 107-AP 8- 3-93 10:44 25
Uetefmnaon Method;Standard Resut Units Charge Cod. Re..ns

Np237 LA-933-141 % RECOVERY N1L17 0
Sample Site Customer ID

? -/w / STD
Remarks. Calculalons. Results

EDP 3380 NP-237

STDt 1'//r RESULT /, S~5^

STD VAL /,0[02 REC '9 , 5%

Analys .lysI 2 Analyst .3 Analys1 - I Analyst 5

His Hirs Hrs His Hirs

Time Completedi

Np: LA-933-141 (H-0) Np-237 LIQUIDS STANDARD

misilNi .m rbl* LIQUID
32-0583 Inri lli limse In lil, rMl 0.100

am 6w.D lbiutint, o M F) 1
1656 ituhnt, VANCITI (1 /\tnmnt Volume in nil) (ML F) 2Il_[ b lltZ m Fn 14 . .In (I)DIF)2

R Iiun N h t ion Fnn (111F)1

______ ro 5 t, (cc) 86218
Analy.tl fill .m1ntl inNti (To) 30

I ksiLenistmtIl is (rPm (bkg) 7
Dote I r. I.. .min or . (Sinmple IRie) as Appmprinle 2866.93

9/02/93 /I i Smilem Pi",t n Appmprinle = 1.5497E + 02

Sample Count tlue (KS) = ( CC / To ) - Ikg
Np-237 pCi/L = l * I (J10mlI/L - DY - 3 - M1 F ' D / (0.5 SS 22200OOdpm/lCi)
WIll 3 s an itimemtal Pnitxtr lilition Factor and 0.5 is the Counting Effeciency Factor.
Np-237 pCi/mL = Nj37 jCi/L / I000mi/L

Rebuw Counting rnm = Tie SillIt Itool of (Cc + bkg - Tc) / I (Cc - hkg - Tc) I

Detection lZwli le* 11ui Vialim,. u detenwined firon Piocoluit LA-500-002.

N -2:17 ICi/l. = 1.55E+02

N 1-2:17 'Ci m. =1.55E-01 LEVEL

1C25 1.27E-04
pCi/mL

IkltLiv Cointins Error = 0.3/o

ata Entry by: Date: 09-Sep-93
Approved by: Date:
Form I Rev. I Page I of I



ACID DIGESTION ANALYSIS

WHC-SD-WM-DP-053 REV 0

BESTAVAILABLE COPY
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE-

Serial No Sample Point Dale Ti MMued 1riy

V 33. -8683 107-AP 8- 3-93 10: 53 25
Dqlcrmination Melhod;Slandard faesuil Unils Charge Code Reruns

Np237 LA-933-141 uCi/ML N1L17 0
Sample Size Cuslomer 10

? , o BLK
Remarks. Calc Lialoons. kiesuils

REAGENT BLANK I9 XCC

Analyl - 1 A t 0 Analysi .3 Analys -4 Analyst .5

His Hrs Hrs HIs -

Dale Time Compleled Lah nil

1 1 3)

Np: LA-933-141 (H-0) Np-237 LIQUIDS BLANK
$R8.rI-ijarlo *n11:pri Typ- ? enler 11010 ) or SllD LIQUID

/33-8683 tniok VlOIlnel in ml. (0) 0.250
MWi NM~ :i 1 nnFeo (BE)

1565 Aenl FACTOR (I/Mollnt VOIIImnl in mi1) (ML F) 2
3 ISYN 1Noi lier.1 Niition Finlor (DDF) 1

0 -;mRS Coun (rc) 202
riie rnitilil in Minilrs (Tc) 30

Lrkglsmrn li in rmi (bk-9) 6

._________ _ r, li . or Its, (%mnp[l d R e Appmp iiil.

09102/93 Ii/I, in Sunjile nr icest irs Appmpiinte < 3.9098E02

Sample Count Nile (Rs) = ( C: / Te ) - bLkg
Np-237 pC/L -= 10 * 10001l/L * DF 1 3 1 Mt F IlDD / ( ' * 2220000 dpm/CI)

mwEE 3 is nl Ilitrnatil in-cikue 1)iLuitinx Factor and 0.5 is the Counting Effeciency Factor.
Np-237 pCi/mL = Nj-37 pCi/L / 1 000nt/L
Relaive Counting nir = The Sprminr Rool of (Gc + bkg * Tc) / I (Gc - bkg - Tc) I

Detection LestIs ani 11111 Th"usilcic tie nidetimined Iorm Pioctlum LA-500-002.

Np-:: 17 &Ci/l. =< 3.91E-02

DETECION
Nj-2:7 i(i/tm = < 3.91E-05 LEVEL

LESS THAN Value was Determined from Rmax. 4.71E-05

jpCi/rmL
Rnltiv Coimznlin r Error = 88.8%

1ntry7D-

Approved-u by: M 3I

WRr.flqlmflnin ^rag

Form I Rov. I SPago 1 of 1



ACID DIGESTION ANALYSIS

WHC-SD-WM-DP-053 REV 0

BESTAVAILABLE COPY
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM6P-053 Rvo
Senal No Sample Point Date Time Issued Puorily.

V 34.-8783 107-AP 8- 3-93 10:56 25
Determisalon MethodiStandard Result Umis Chage Code Reuns

Np237 rA-93-1i41 uCi/Mr, NiL7 0
Sample Site Customer ID

7 I oS / 107APCOM
Remarks. Calculatons. Rests

Antys I ,kKT 2 Analyst - 3 Analyst - 4 Analyst - 5

Dale Time Completed ab l

72-9s- /tvo /f
a 6 5 I/i-lO-OJI

Np: LA-933-141 (H-0) Np-237 LIQUIDS SAMPLE

Ng I N 4.I -ilpl, Thy. ? eler IQUID or SOUR LIQUID

V34-8783 Iu ltI Vdoli iinl. (s) 0.250

Ba IDh 101114.11 on et" (DOj 1
1555 oluil FA7111 (I /NI.lnt Volinme in nil) (M F) 2

__ r_ n N _ 1tiilon 'aelol (DOF) 1

0 ins rn.l (C) 37

>Aeisi ine molliiuI llm Nlirtitls (TO) 30

lnr-k~ln..od m tjph5 (hkg) 1
r. hlishN, no, lK. (' niple c) a' Appmpriae 0.68

09/02/93 jWi/l. it Siosple or Di)& as Apptnptie = < 1.4779E-02

Sampk Count Etle (P.) = ( /c / Te ) - hkg
Np-237 pCi/lI I 100011,1/I. ' D l 3 - kit F -1W / ( 0.5 S 2220000dpmn/pCi

wIEa 3 is olmlIll, [im lhllV ion Fctor and, 0.5 ih Ue Counting Eficciency Factor.
Np-237 pCi/l. = Np-237 lIU/L / 1000m4/L
Relthre Counsting '.rr = The Suatm Root of (Ge - bkg ' Tc) / I (Cc - bkg * Tc) I

Delatjion Lercls and Ins 1hirn ValuIs aa tetcrminol from IPrcacun [A-506-002.

N=-2:17 p/ =1 < 1.48E-02
DETECION

N -2:17 dfi/m1 = 1 .48E-O6 LEVEL

LESS THAN Value was Determined from Rmax. 2.04E-05
;sCi/mL

live (lu toting Error = 116.9% pC_/m _

Data Entry by: Date: 09-Sop-93
Approved by: Date: % j
Form 1 Rov. 1 Page 1 of 1
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ACID DIGESTION ANALYSIS

WHC-SD-WM-DP-o53 REV 0

57 -

BEST AVAILABLE COPY
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE'

WH c-sray-W .np-nj;, rE miSeiial No Sample Point Dale amg issue -rioly

V 34.-8883 107-AP 8- 3-93 10:56 25
Delerminaton MelhodStandard Result Units Charge Code Reruns

Np237 LA-933-141 uCi/ML N1L17 0
iample Sae Customer ID

? . 2 a 7 107APCOM
Remarks. Calculaions. Results

DUPLICATE SAMPLE

<1.32YD 9,g13

a 2 AnalystI - 3 Analyst -4 Analyst - 5

His Hrs His -Hrsa

Date Tome Compteted Lab t

Np: LA-933-141 (H-0) Np-237 LIQUIDS DUPLICATE
ereI Nt Inplr Type P enler uJqInD or qXI1D LIQUID

V34-8883 Itntph 'Inhnir in ntl. () 0.250
ct * t I hstl tii Fr:Ir (il) 1

1555 Ilosni. FACIOI (I /Mimnt Volime in ml) (IL F) 2
unNo Iirsiltilint F063 nr1 (DDF)

0Imbs Cians (Cc) 35
I rjme p tid it lintIe (7f") 30

In -satvnttn in r.pm illg)

r, r, or 1k ('"rnple Rnlc) a Appmpriote 0.61
09102/93 IICi/. iimiriple nr Dilst ns Apprprite < 1.3191E-02

Sample Count lt (R;) = ( Ge / Te ) - bkg
Np-237 p5t/L = Ri ' I 000nll * DF ' 3 lt F' D F / ( .5 ' SS* 2220000dpm/pCi
UIERE: 3 is on Iitemti lIt lnxthr Dilution Factor and 0.5 is the Counting YEleciency Factor.
Nr237 pCi/RL = N-437 tCi/L / I [00ml/L
RelatIv COinting lMnr = hie Sfitntl Root of (Cc + [kg ' Tc) / I (Cc - bkg I Tc) I

Detection les antI es T[lin M utidws tsa dccntincd Irom rocedun LA-500-002.

N -237 pCi/L =< 1.32E-02
DETECTION

Nps-217 pCI/Iin =< 1.32E-05 LEVEL

LESS THAN Value war Determined from Rmax. 2.04E-05
pCi/mL

N'lteivc C7 1i Error = 1610.2%

'Cal
Dat5Etry by' Dale: 09-Sep-93
,Approved by: I Date: $
FOrrM 1 ReV. 1 Page 1 of 1



ACID DIGESTION ANALYSIS

WHC-SD-WM-DP-053 REV 0

BESTAVAILABLE COPY
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITF IN SPACE
'7W H= --- --NHO-S -M P-n-0, rv

Steai No Sample Poant Dale Time Issued Frornly

V 34.-6983 107-AP 8- 3-93 10:56 25
Oelemmnslon Method/Standard Result Umns Chargo Code Reruns

Np237 LA-933-141 % RECOVERY N1L17 0
Sample Sue Customer ID

? -,5 . o0 n / t , / 0 O i/ 107APCOM
Remarks. Calculalons. Results

SPIKE SAMP
SPIKE ID L//
SPIKE VO LUME - .__

Analysl 1 --2 AnalysI - 3 Analysl - 4 Analysl - 5

Hrss Firs I H

Date i Compleled Lab nhy t A

2z&2zL Afln)54-6800. I . 431

Np-237: LA-933-141 B-)-}- SPIKED SAMPLE SPIKE
IS5srivX No nmlple Volume in ml. (S) 0.250

V34-8983 )ihition Factor for Sample in Spiked Vial (DF) 1
WWsIt i kunt Factr (I /Mont Voime in ml) (ML F) 2

1555 .mm Counts (Cc) 89243
nNO Time CouloI in Miiulls (TO) 30

0 a.ckgmnnund in rpm (hkg) 6
pkVolums in mi, (Svol) 0.100

_pike DiLition Factor (SDFg 1

Opike Value in pCi/. (Sv") 1.9020E+02
09/02/93 inple p171/ in Sample or Digrmt s appmptia.e rim, Fonn #1 0.OOOOE+ 00

unple + Spike pCi/I, (5+S) 6.4190E+01

Sample Count Nake (Rs) = (Gc / Tc ) - bkg
Sample.+ Spike jCi/L (S+S) = Rs I1000m/L DF * 3 'ML F / (0.5 * SS * 2220000dpzn/pCi)
Potent Spike Ravvery (( (S+S) - Sample pCi/L ) ((SDF/Svoi) / (DF/ )) / Sval) * 100
WilElR 3 is an Intemal Pmeulwr Dilution Factor and 0.5 is the Counting Effcmiency Factor.

N011. Original Sample imult ins a LIM IIIAN valua. Zozo (0) was subLntcted
fom the spiked value for pcimnt srwvery cadculation.

PERCENT SPIKE RECOVERY = 84.4%

Data Entry by: Date: 07-Sep-93
Approved by: Date:
Form 2 Rev. 1 ' Page 1 of 1
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ACID DIGESTION ANALYSIS

WHC-SD-WM-DP-053 REV 0

BEST AVAILABLE COPY
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITEIN SPACE

WHC-SD-WM-DP-053 V 0
Senal No Sample Point - Date Time Issued Priority

V 34.-8083 107-AP 8- 3-93 10:56 25
Oelermmal'on Melhod Slandard Result Urnis Charge Code Reruns

Np237 LA-933-141 % RECOVERY N1L17 0
Sample Sqc, Customer ID

? , -,/ /7 4 r 107APCOM
F1emaks. Calc"iorns. llesulls

SAMPLE SPIKE
DUPLICATE

SPIKE ID
SPIKE VOL

AnalyS1 - I nal - Analyst - 3 Analyst - 4 Analyst - 5

His C di

[=1 Time Completed La to 1.

J~rrr7

Kimple + Spike pCi/. (-s+s) 5.9738E + 01

Sample Count Rate (Its) = (Go / Te ) - bkg

Sample + Spike pCi/L (S+S) = Rs I1000mL/L a DF * 3 * ML F / ( 0.5 * SS * 2220000dpm/pCi)
Percent Spike Recovery = (( (S+S) - Simple pJCi/L) * ((SDF/Svol) / (DF/SS)) / Sval) 1 100
WIIE 3 is an Internal Proledur Dilution Factr and 0.5 is the Couritng Effcciency facor.

NO'I Driginal Sample reulL is a LSS TIIAN value. Zero (0) i.-as suhtsekLd
from the spiked value for percent rcovery calculation.

PERCENT SPIKE RECOVERY = 78.5%

I-

g-ocra/aj M
Np-237: LA-933-141 (Ofw SPIKED SAMPLE SPIKE

' P-rqtN-, - 'unple Volume in ml. (-S) 0.250
V34-8083 Ilulion Factor for Sample in Spiked! Vial (DF 1

B' t NiiD ff yount Factor (I /Moutt Volurme in till (MI. F) 2
1555 .*ros 5unis (G) 83097

R Mfn NO.2 lime Cmolt in Mities (T) 30
0 L-ckg iunud in cpn (hkg) 7

Anst~ pike Volume in ml. (Svol) 0.100
pike Dilution Factor ( no*1 1

Data pike Value in pCi/. (Sval) 1.9020E 02
09/02/93 imple pCi/1 in Sample or Digest. as appinpriale Im Form il 000E+ 00

Data Entry by: Date: 09-Sep-93
Approved by: Date: /443
Form 2 Rev. 1 Page 1 of 1
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ACID DIGESTION ANALYSIS

WHC-SD-WM-DP-053 REV 0

BEST AVAILABLE COPY

lC0aG



WESTINGHOUSE HANFORD COMPANY 3
222-S LABORATORY

ANALYTICAL BATCH WHC-SD-WM-DP-053 REVO
Lab Segment Seria No. Customer ID: F W .nK)

Analysis: Sample Prep:

Instrument: w155723 A Procedure/ Rev: L4 9,J-y4 b-0
Technologist 4, 4 %6J Date:

Starting Time: Temperature Z,"

Ending Time: I Chemist:

Comments:

Description Lab ID Description Lab ID

2 yV - 12

3 VR'3-- jlk/ 13

5 VW V 151
6 -% '{ a 16
7 17

8 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

rtn&r 5 613B13- /ow t

______< ___ /3 -. zj co __

A-6000-881 103/921



WHC-SD-WM-DP-053 REV 0
ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:

LA-503-156 September 2, 1993
PREPARED BY: ./YDATE COMPLETE:

L. L. Fritta 9, 7 5i September 7, 1993

UNITS: uCi/mL ____

SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC DET LIM % CT ER
STO 63B43 V32 Pu-239/40 1.39E+2 . 106.5 0.9

BLANK V33 Pu-239/40 <4.17E-4 81.3 100.0

107APCOM V34 Pu-239/40 <5.34E-4 <4.23E-4 N/A N/A 75.4 5.34E-4 3.8
69.2 100.0

Recovery: Spike 100.4
Dup 101.1

107APCOM V34 Pu-238 <5.97E-4 <6.51E-4 N/A N/A 75.4 5.97E-4 4.8
69.2 100.0

107APCOM V34 SPIKE 1.31E-1 1.32E-1 1.32E-1 0.8

NARRATIVE: rn |NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

The results for the standard are in uCi/L.

a1s8



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

---------- - - - Oa -V

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS STANDARD
.8ra)Nd. ate Counted 09/02/93 it 236 AEA Fne. (C36) 0.533

1/32-8581 'imple Volume in mL (SS) 0.1 Pu 238 AEA Fiae. (C3B) 0.015
Satch ;D mple D.F. (VE) 101 'u 239 AEA Fi-s. (239) 0.449

1553 'racer Volume in mL (SPKV) 0.1 ToWt AT Coutms 8518
ResunNo. Diest D.F. (DDF) 1 ime Counted (min) 30

0 amer Book No. 74843 |Batcknund (epmn) 7
-xAnyst [amr Pirpandtion Date 07/30/93 Pu 236 Counts 62.08

,i-236 Pirpamation Value 3712 u 238 Counts 1.78
Date Pi-236 Decay Con'd ,.e 3628.90 P 239 Counts 52.27

09/02/93 _i-238 Tdee: Value 0 EA Count Time (min) 480

Decay rune = Counting Date Na - Preparation Date Na

Pu 236 Decay Coection = Twer Prep Value e Io the power of I -lIn2 * Decay rne) / 1040.95 1 )

Pu 236 Theer Recowry = I AT counts / Tne Ctd - 6k, 1 (2) (z36) (tOO) / Traer 236 Decay Cart'd Value * mL added.

Pu 239/240 pa/Q = (C39) (racer 236 Decay orr'd WA) (SP) (DF) (DDF) (1000m/0 / I (C36) (SS) (2220000dpm/piCi) I

Pu 238 dpm = [ (Total AT Cs / Tune COd) - kg * (2) (C23)] - (Pu 238 dpm/tnL in Racer) (SPhV) (Pu236 Tracer Recovery / 100) 1
Pu 238 pC/mL = I (Pu 238 dpm) (DF) (DDF) i / I (Pu-236 Tracer Recoery / 100) (2220000dpm/pci) (SS) I
Relative Counting Error = Squre Rot of I (I/Pu 236 Total Counts) + (I / Pu 238 or 239240 Total Counts) 1 *100

1.39E+02 1} NOTE: Tracer values are indpm/mL.

Il 239/240 pCi/ml = 1.39E-01
el;aive Counting Enor = 0.9%
u 238 pCi/nl < 1.12E-02
elative Counting Enor = 3.5%
iu 236 Tneer Recovery = 81.3%

NOTE: Pu 238 Reported result is a LESS THAN value using

20 dpm for the Pu-233 sample activity.

Se al NO Samrce Port Date Time Is'ued Prrority

V 3.4 1 1<7-AR 5;-. 3- 10:>
rM ec w u card Pes.,t Urms Char;e Code e s

Ptu239/4O L'--I- 1 f- RECOVERY NILl7 0
sAmer e S :e Customer ,P

? /ot)o - /S: .TD

Pemaks CaIcrIatons Results

EDP R211 AROO1 'AA" - 4S0My4
STDt IO3U'3 RESULT f,.) A H PRNTOUT

STD VAL./056/ . %REC-7' tr& W 9743
/ fS 7,. At5 1-ro% % .444 W- -
.uv.d hi"2- 7q431/ 0.7/0O5rp

Ana'St - 1 Aratyst 2 Analyst , 3 Analys 4 Analyst - S

Date Time Corrleted L b U- A

7t

aLJ
I=

6o

X,

Irti-239/240 ;,Ci/L,

Data Entry by: Date: 03-Sep-93
Approved by: -Date: jqF3
Form 1 Rev. 1.' Page 1 of 1

p/cre2 }3



PLUTONIUM 239\240 ANALYSIS - ACID DIGESTION
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50

BEST AVAILABLE COPY

1040



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-053 REV 0
Seal No Samlle Pont Date Tre Issued Pr'ontv

V 3:. 631 107-AP S 3-93 16:53 25
Cnwas e es Ures Cearge Code Pere

Pu239'- 40 LA-50-153 uCi/-1L NiL17
sarle Se ' Customer ID

. m> BLK
emrks, Calc or, s eSu Is

REAGENT BLANK <q./ 7X IO
COUNT AS uCI/L ATAH4NOUTN

.250,J 7A13ATTACH PRINTOUT

AAalys- 1 Aralyst 2 A Iysrt 3 Analyst - 4 AnalySt - 5

Da" e, C ,e Lab U It <

7

~YSst Na N te Counted 09/02/93 Pu 236 AEA Fme. ((236) 0.98
33-8681 Sample Volume in mL (SS) 0.1 Pi 238 AEA Fic. (C(38) 0

#atch VD mple DF. (DF) 1 Pi 239 AEA Fime. ((239) 0
1553 'mcer Volume in mL (SP(V) 0.1 Totad AT Counts 4547

ifehn N&. iest D.F. (DDFj 5 nine Counted (win) 30
Tracer Book No. 74843 Backgxund (epm) 1

Anl ~yst mm nr r Pmparation Date 07/30/93 Pu 236 Counts 58.63
u-236 Preparation Value 3712 Pu 238 Counts 0

Date Pu-236 Decy Cor'd vmlue 3628.90 u 239 Counts 0
[ 9/02/93 Pu-238 Tmer Value 0 AE Count Time (min) 480

Decay Tine = Counting Date Na - Preparstin Date Na

Pu 236 Decay CorcUon = Thacer Prep Value * I e to the power of I - hn2 * Decay Thne) / 1040.95 1

Pu 236 mioer Recovery = I AT Counts / rme C'd - 11 1 (2) (C236) (100) / Traer 236 Deby Corrd Value, * iL atdl

Pu 239/240 pCl/ = (1239) (Traer 236 Decay Corr'd Vl) (SPKI) (DE) (DDI) (1000m.L/Q / I (C236) (a) (2220000dpmn/pCi) I

Pu 238 dpm = I (Total AT Ct / nive Cud) - Bkg * (2) (C238)] - i(Pu 238 dpm/mL in Tr-er) (SPIM) (Pu236 Tiaer Reovery / 100) 1
Pu 238 )pO/mL = I (Pu 238 dpm) (DF) (DD) I / I (Pu-236 Tader Roavery / 100) (2220000dpm/pC) () I

Relative Counting Eror = Square Rot of I (I/Pu 236 Total Counts) + (I / Pu 238 or 239/240 Total Counts) 1 * 100

< 4.17E-01 1 NOTE: Tracer values are in dpm/mL.

i 239/240 pCi/mL < 4.17E-04
eIative Counting Ermr = 100.0%
lu 238 pCi/mi = < 5.54E-04

lative Counting Eror = 100.0%
bi 236 Toeer Re.overy = 81.3%

NOTE: Pu 239/240 Reported result Is a LESS THAN value

using 0.05 for the Pu-239240 peak height.

NOTE: Pu 238 Reported result I. a LESS THAN value using

20 dpm for the Pu-238 sample activity.

Data Entry by- Date: 07-Sep-93
Approved by- Date: / i9 -
Form 1 Rev. 1.2 -

1C41
Page 1 of 1

Ipu-239/240 uCi/L

3 y s-g >

BLANKPu 238 & 239/240: LA-503-156 (D-0) LIQUIDS



WHC-SD-WM-DP-053
PLUTONIUM 239\240 ANALYSIS - ACID DIGESTION
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BEST AVAILABLE COPY
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

4"
Seral N4o Samp C POot
S ,v N a 4 i, l - -

Ve' Si

flufl3fl .1 - -5

WHC-SD-WM-DP-053 REV 0

nes*I Uns

lIi/;L

Time Issued
T .

Charge Code

NILi 7
Sar e z Cs omp ID

7 1 ,nt I 7APCC

Rer . CC aests

COUNT AS uCI/L A t

/ J 4n a40.s ATTACH PRINTOUT
/ro r- f,4 J34 74/5(,

alyt 1Analysl 2 Ana.y1, 3 A ay -4 AralySt -5

Date T- Cor'ieted Lab V

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS SAMPLE
ASOI1 D N. ate Counted 09/02/93 Pi 236 AfA Fnic. (C236) 0.765

34-8781 Smple Volume in mL (SS) 0.1 t 238 AEA Fmc. ((238) 0.016
Satch ID 3mple D.F. (DF) 1 Pi 239 AEA Fran. (C239) 0.026

1553 racer Volume in mL (SPKV) 0.1 Tota AT Counls 5545
Digun No. igest D.F. (DDF) 5 time Counted (mil) 30

0 racer Book No. 74B43 ackground (epm) 6
Anlytt ramr Preparation Date 07/30/93 Pi 236 Couits 44.43

u-236 Prepaation Value 3712 pi 238 Counts 0.92
Dat , u-236 Decay Cordd value 3628.90 Pu 239 Counts 1.52

09/02/93 __-238 Traer Value 0 Count Time (min) 480

Dfly Tle = Counting DiTe Na - Preparation Dae Na

Pu 236 Decay Conection = Traer Prep Vailue * e to the power of I - In2 6 Deay mne) / 104095 l

Pu 236 Trcer Recorry = ( AT ounts / Tne Cd - Bkg ) (2) (236) (100) / Tacer 23 Decay an'd Value mL added.
Pu 239/240 pO/ = ((239) (Traer 236 Decay Corrd Val) (SPKV) (DnF (DDm (l00dmL/ / I (C236) ( ) (2220000dpro/pCi) I

Pu 238 dpi = I (Total AT Cts / Tine Ctd) - Bkg * (2) ((238) - (Pu 238 dpn/rL in Threer) (SPrV) (Pu236 Thoeer Recory / 100)
Pu 238 pCi/mL = [ (Pu 238 dpm() (F) (MF) I / I (Pu-236 Teer Recoery / 100) (2220000dpm/pCi) (R3 I
Relatie Counting Error = Square Rant or i (I/Pu 236 Total Counts) + (I / Pu 238 or 239/240 Total Counts) I * 100

Irt-239/240 piCi/L < 5.34E-01 1 NOTE: Tracer values are in dpm/mL.

NOTE: Pu 2391240 Reported result is a LESS THAN value

using 0.06 for the Pu-239/240 peak height.

NOTE: Pu 238 Reported result Is a LESS THAN value using

20 dpm for the Pu-23 8 sample activity.

Rerns

| )

lu 239/240 1iCi/mL = < 5.34E-04
Rlative Counting Error = 3.8%

'iu 238 pxCi/mL = < 5.97E-04
Llative Counting Errr = 4.8%
u 236 Tmier Rrcovey = 75.4%

Data Entry by: Date: 07-Sep-93
Approved by' N Date:Sept, 1129
Form 1 Rev. 1.2 1043 Page 1 of 1

Date



PLUTONIUM 239\240 ANALYSIS - ACID DIGESTION
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BEST AVAILABLE COPY
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REV 0



PLACE ANALYTICAL CARQ IN BOX BELOW-DO NOT WRITE IN SPACE

Sena No Samn'e Poont Da'e Time Issued Pno

-~~~ ~~ - -- . 1:5
DO-, ~-.-~c ~ -

0
Ht'. e.I U, s O,,g Code Pr.-

±42:39/40 LA-522-15S uCi l-L N1Li17

107APC0
Rerr'es Ccaaons PRess

DUPLICATE SAMPLE

COUNT AS uCI/L o' r g

<4.Q I (0X - C "4AEA" -480MIN
CH PRINTOUT

Analyst s Aalys 2 Analyst - Analyst - 4 Analyst 5

HIs HIs HIs

C -

Fale T.me Compr~leed Lab CU C-

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS DUPLICATE
SolS No. l ate Counted 9/02/93 Pu 236 AEA F-ac. (C236) 0.967

34-8881 ,ampl Volume in ml. (SS) 0.1 'u 238 AEA Fnac, (C23) 0
Watch l' rmple D.F. (DF) 1 lu 239 AEA Frae (C239) 0

1553 raer Volume in mL (SPV) 0.1 oal AT Counts 4103
hRann No. igest D.F. (DDE) 5 'ime Counted (win) 30
ramer Book No. 74B43 ackgvound (epn) 7

Analyst racer Prparation Date 07/30/93 u 236 Counts 52.26
Pi-236 Pwpant.ion Value 3712 2 3 8 Counts 0

______ _ |Pu-236 Decay Cored value 3628.90 239 Counts _

09/02/93 u-238 Traer Value 0 AEA Count Time (min) 480

eaOy Teo = Countin1 Date No - Prepatixn Dte No

Pu 236 Decmy COrrection = laer Prep Value ' e W the poer of I - In2 * Decy rune) / 1040.95 (1

Pu 238 Traer Recovery = I AT Counts / Tre CL'd - Bkg 1 (2) (236) (100) / Tmcer 236 Decoy Gerr'd Vlue * nt dded.

Pu 239/240 pCiA = (239) (Tuer 236 Deny Corr'd Val) (SPKV) (DF) (Dt) (1000m"/I) / ( (1236) (33) (222000Odpm/pCi) I

Pu 238 dpr = I (Total AT Cs / nne CUd) - Rkj - (2) (C238)] - (Pu 238 dpm/mL in Troer) (SPKV) (Pu235 Toer Rocowery / 100) 1
Pu 238 pCi/mL = I (Pu 238 dpm) (DF) (DD) I / I (Pu-236 Tmer Recovery / 100) (2220000dpn/pCi) (S) 1
Relative Counting Error = Square Rant of I (l/Pu 236 Total Counts) + (I / Pu 238 or 239/240 Total Counts) I * 100

< 4.23E-01 I NOTE: Tracer values are irt dpm/mL.

u 239/240 piCi/mL = < 4.23E-04 NOTE:

felativ Counting Error = 100.0%
u 1238 iCi/mL = < 6.51E-04 NOTE:

,lalive Counting Ermr = 100.0%
u 236 Tracer Peovery = 69.2%

Pu 239/240 Reported result Is. LESS THAN value
using 0.06 for the Pu-239/240 peak height.

Pu 238 Reported result Is a LESS THAN value using

20 dpm for the Pu-238 sample activity.

Data_ Entry by:Date: 07-Sep-93
pproved by: Date: 7

Form 1 Rev. 1.2 '

1045
'Page 1 of 1

WHC-SD-WM-DP-053 REV 0_Jr

ru-239/240 iCi/L
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

&t- &g WHC-SD-WM-DP-O3 REV fl

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS CHK EXT NO.
. 'late Counted 09/02/93 pu 236 AEA ric. (238) 0.012

V34-8981 mple Volume in mL (SS) 0.1 Pt 23B AEA FmE. (C238) 0.015
94 6 Q mple D.F (F) 1 Pu 239 AEA fiac (M39) 0.965

1553 icer Volume in mL (SPKV) 0.1 Total AT Counts 140280

<'Reru NA!Y igest D.F. fDDF) 1 rime Counted (min) 30
racer Book No. 74B43 ckground (cpm) 1

Anlysr' Tracer Preparation Date 07/30/93 u 236 Counts 23.85
_u-236 Praration Value 3712 Pu 238 Counts 30.63
u-236 Decay Corr'd value 3628.90 ii 239 Conis 1974.94

09/02/93 u-238 Tmeer Value __ __ 0 EA Count Time (ndn) 480

Demy TImne = Counting Date No. - Preparation Date Na.

Pu 236 Decay Cbrrection = Trcer Prp Valu *F e to the power of I - tn2 * Decay TIme) / 1040.95 ( 1
Pu 236 Tramc Recovery = i AT Counts / iue C1.d - Bkg 1 (2(C236) (I DO) / Traer 236 Decay Card Value * rnL added
Pu 239,440 pCiA = ((239) (Threr 236 Decay Cord Vat) (SPKV) (DOF) (DDE) (1000iL/U / I (C230) l) (2220000dpm/pCi) I

Pu 23B dpm = ( (Total AT Cis / Tine CId) - 13kg 6 (2) (C238 - (N 238 dpm/mL in Trer) (SPNV) (PuO3t Traer Recovery / 100) I
Pu 238 pa/mL z [ (Pu 238 dpm) (D) (DDF) / [ (Pu-236 Traer Recovery / I00) (2220000dpm/pC1) (.S) I
Relative Counting Ermr = Squan Root of (1/Pu 236 Total Counts) + (1 / Pu 238 or 239/240 ToLl Counts) I1 '100

u-239/240 iCi/L 1.31E+02 NOTE: Tracer values are irn dpm/mL.

239/240 pCi/mL = 1.31 E-01
lative Counting Enor = 0.9%

u 238 pCi/m 2.04E-03
lative Counting Enor = 1.2%

ru 236 Tracer Recovery = 30.9%

[Data Entry by: -'# . , Date: 07-Sep-93
pproved by Date: 54g0 7, /993

Form 1 Rev. 1.2 Page 1 of 1

1047

Seral NC Sample PorT D e Time Issue Priori

I :%- P3 107-A? 3- _-9 ,10:56 2

zu03 /4U LA-SC-iSS VRECOVERY NiLY ,
S Cistomer D

? 0 7f I A YAP COW
Remarks Calcu aT srs Resuls -

SAMPLE SPIKED ID
SPIKE ID
SPIKE VOLUME

1~~AT/" !TW~r

Dnaly I A alys- 2 Analys- 3 Analyst - A AmC eyst - 5

Dale 7-r@ CompileC L I Uro M

0
0
0U
wj

ca



PLUTONIUM 239\240 ANALYSIS - ACID DIGESTION
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPAC hEV
7 71e.7 WHC-SDWM-DP-053  E

se a No SarlC pt, 0 1t Ca, Tine Issued Pror ty

V :0-8631 107-AP 6- 3-93 1 :p
f: h a A, i -Js Crarge Coh Rerus

Pu2S9/C LA-S ?- 158 B3EC"ERY N'1LI7

107APCOM
Renmarks Ca lo la ,,n, Results

SAMPLE SPIKE0
DUPLICATE 'L/i

SPIKE ID &j I ? *
SPIKE VOL -,P &4/34

nalys - 1 Aralysi 2 Analyst - 3 Analyst . 4 Analyst 5

- .5 >HrS HS H's wl

Date r'T, Conrle'ed Lab UJl Ir

seo68c- 0 at

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS ERR

S ertM No. Dte Counted 9/02/93 Pu 236 AEA Fma. (C236) 0.012
'/34-8081 3ample Volume in mL (SS) 0.1 u 238 AEA Fne. (C238) 0

SStah iD rmple D.F. (DF) 1 u 239 AEA Frc. (C2-39) 0.97
1563 racer Volume in mL (SPKV) 0.1 otal AT Counts 216995
?"*1 l )igest D.F. (DDF) 1 ime Counted (min) 30

mer Book No. 74B43 h.ckgmund (eplm) 6
Anyst M racr Preparation Date 07/30/93 'u 236 Counts 31.64

Pu- 236 Prpartion Value 3712 u 238 Counts 0
u-236 Decay Corrd value 3628.90 Pu 239 Counts 2658.7

09/02/93 Itu-238 Tracer Value 0 E ount Time (min) 480

Demy Time = Ccunling Dlte Na - Preparalo Date Na

Pu 236 ey Cortction a mp Val [ e W the powr d I - In2 * Deny Tbme) / 1040.05 [

Pu 236 Toer Rtw,y = ( AT Counts / iln C'd - Rkg 1 (2) (236) (100) / T.,er 236 Dely Corrd Ulu * nL aldde.

Pu 239/240 pCi/ = (C39) (Tntr 236 Demy Coad Val) (SKV) (l (DF) (1000n)/ / I (C31) (S) (2220000dpm/pC) I

Pu 230 dpmi = I (Total AT Ct's / TIMe Ct'd) - 8kg * (2) (238) - (Pu 238 dpm/l in Tocer) (SPK)1 (Pu236 Thor Reayvry /100) 1

Pu 238 pQ/mL = I (Pu 235 dpm) (DF) (DD) I / I (Pu-236 Th-er RTo wry / 100) (2220000dpm/pO) (2) 1
Relative Countig Error = SqIar Rmt or I (I /Pu 236 Total Counts) + (I / Pu 238 or 239/240 Total Counts) I * 100

u-239/240 Ci/L = 1.32E+02 NOTE: Tracer values are in dpm/mL.

n' 239/240 pCi/nd= 1.32E-01
elative Coauting Enor = 0.8%
-u 238 pCi/mL < 1.88E-04 NOTE: Pu 238 Reported result i. a LESS THAN value ing

lative Counting Error 100.0% 20 dpm for the Pu-23 8 sample .activity.

u 236 Tracer Recove = 47.8%

Data Entry by- Date: 07-Sep-93
Approved by Dateji;
Form 1 Rev. 1I' '049 Page 1 of 1
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"V

G E N E R A L

,Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

WHC-SD-WM-DP-053 REVO
SAMPLE

V-32-8581
File ID: 2a2203.CNF

Counted on: 9/ 2/93 @17:37
Detector: AEA2
Geometry number: 1
Count time: 28804. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
1352.7 1352.7 359.398 359.398
23.9 23.9 295.351 294.903

1189.1 1189.1 228.543 228.540

FWHM
Initial Final
18.000 14.610
26.000 21.527
18.000 13.946

Tau
Initial
9.000

13.000
9.000

PEAK RESULTS
Peak Error Limit: 15%

ID Isotope
1 Cm243

Cm244
2 Am241

Pu238
3 Pu239

Pu240

AEA Peak Centroid Count
Frac Exp. obs. Diff. FWHM Rate c/m

0.533 5.786 5.785 0.0010.07 62.08
5.796 5.785 0.011

0.015 5.480 5.482 -.0020.10 1.78
5.499 5.482 0.017

0.449 5.143 5.170 -.0270.07 52.27
5.144 5.170 -.026

%err
@95
1.1

8.6

1.2

d/m
800.8
584.6

17.8
23.3

492.2
492.2

Activity
uCi/ea

0.361E-03
0.263E-03
0.803E-05
0. 105E-04
0.222E-03
0.222E-03

0.997 <--valid peaks only--> 116.13

DETECTOR CALIBRATION
Energy(MEV) = 4.096 + (0.0047)*Channel

Energy range (MeV): 4.096 TO 6.502
Efficiency = 0.1062 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
55895.0
56008.3
55751.0

144.0

% Recovery
100.000
100.203
99.742
0.258

Analyzed by:
EMB

1051

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT

COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES TO//TO -

Peak
ID
1
2
3

Final
5.047
3.394
5.209

Totals:



Spectrum 2a2203.CNF
1 Legend: - Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-053 REV 0
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Raw Data Dump

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491

1 28804.
1.
1.
3.
0.
3.
0.
2.
0.
3.
1.
2.
5.
7.
6.
3.
6.

10.
8.

30.
62.

255.
912.

1110.
143.

10.
13.
13.
12.
23.
29.
19.
24.
71.

270.
1022.
1368.

190.
4.
0.
0.
1.
1.
0.
2.
0.
0.
2.
2.
0.

for AEA Spectrum:
0.
2.
0.
3.
1.
1.
0.
2.
2.
1.
2.
5.
5.
2.
2.
8.
4.

13.
26.
32.
81.

251.
984.

1078.
106.
5.
6.
8.

13.
25.
27.
13.
26.
84.

323.
1119.
1292.

160.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

1. 0.

0.
0.
1.
1.
4.
1.
4.
2.
2.
1.
1.
1.
3.
2.
3.
7.
2.

14.
13.
44.
77.

330.
1069.
915.
53.
9.
7.
8.

19.
23.
24.
12.
27.
78.

352.
1122.
1166.

94.
0.
0.
0.
0.
0.
1.
0.
0.
0.
3.
0.
0.

1.
2.
0.
1.
2.
6.
1.
1.
0.
0.
4.
0.
1.
6.
5.
4.
4.

10.
14.
46.
85.

382.
1145.
831.

41.
5.

12.
15.
23.
21.
20.
31.
35.

112.
408.

1249.
1060.

57.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.
1.

2a2203.CNF
1.
0.
1.
3.
3.
1.
2.
4.
2.
4.
2.
6.
1.
2.
3.
4.
8.

10.
10.
34.

126.
453.

1100.
683.

25.
8.

10.
10.
17.
33.
27.
16.
47.

113.
543.

1376.
899.

31.
0.
0.
0.
0.
0.
0.
1.
0.
1.
1.
0.
-0.

1.
1.
1.
2.
1.
1.
3.
4.
4.
2.
1.
4.
1.
3.
4.
5.

10.
12.
14.
34.
130.
503.

1192.
560.

16.
11.
5.

11.
17.
35.
25.
16.
30.

161.
534.
1330.
766.
25.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.
1.
0.

WHC-SD-WM-DP-053 REVO
1.
1.
1.
2.
2-.
1.
1.
0.
2.
1.
3.
2.
4.
3.
S.
1.
6.

14.
22.
51.

141.
562.

1231.
426.

8.
14.
12.
12.
19.
18.
22.
20.
41.

177.
674.

1324.
649.
11.
0.
0.
0.
0.
1.
0.
0.
0.
1.
1.
0.
0.

2.
2.
2.
0.
3.
2.
1.
4.
1.
2.
6.
0.
3.
2.
3.
3.
5.

17.
27.
42.

166.
649.

1258.
367.

9.
9.
7.
9.

19.
25.
18.
25.
49.

179.
719.

1368.
526.

8.
0.
0.
0.
1.
0.
0.
0.
1.
0.
1.
1.
0.

0.
4.
3.
0.
1.
3.
2.
2.
2.
1.
3.
0.
1.
4.
4.
8.

12.
17.
14.
47.

206.
718.

1235.
245.

5.
9.

11.
8.

29.
20.
23.
26.
52.

208.
832.

1403.
371.

6.
0.
0.
0.
1.
2.
1.
0.
1.
0.
0.
0.

1.
4.
1.
1.
1.
3.
2.
1.
3.
4.
5.
1.
0.
2.
1.
4.
9.

15.
26.
59.

224.
809.

1246.
164.

8.
8.
6.

15.
19.
25.
30.
26.
62.

254.
946.

1421.
313.

3.
0.
0.
0.
1.
0.
1.
0.
0.
1.
1.
0.

0. 0.

1A153



G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

SAMPLE
V-33-8681

File ID: 3a3590.CNF

Counted on:
Detector: A
Geometry number: 1
Count time:

9/ 2/93 @17:38
EA3

28803. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
1217.3 1217.3 358.175 358.175

FWHM
Initial Final
22.000 18.975

Tau
Initial Final
11.000 7.440

PEAK RESULTS
Peak Error Limit: 15%

Peak
ID Isotope
1 Cm243

Cm244

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.980 5.786 5.779 0.0070.09 58.63 1.2
5.796 5.779 0.017

Activity
d/m uCi/ea
756.3 0.341E-03
552.1 0.249E-03

0.980 <--valid peaks only--> 58.63

DETECTOR CALIBRATION
Energy(MEV) = 4.096 + (0.0047)*Channel

Energy range (MeV): 4.096 TO 6.502
Efficiency = 0.1062 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
28736.0
28848.8
28147.5

588.5

% Recovery
100.000
100.393
97.952
2.048

Analyzed by:

1C54

/

WHC-SD-WM-DP-053 REV 0

Peak
ID
1

Totals:

EMB



1 Legend: Raw =
Spectrum 3a3590.CNF

.... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-053 REV 0

........... 1
...... .......................... 1.....
.... ........................... .............................. 1
....... ........................................ 1
............. 1

1055
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Raw- Data Dump
1- 28803.
1 0.
1 0.

0.
. 1.

1 0.
1 0.
1 0.
1 1.
1 1.
1 1.
1 2.
1 0.
1 1.
1 2.
1 2.
1 3.
1 1.
1 0.
1 4.
1 1.
1 4.
1 1.
1 4.
1 6.
1 2.
1 12.
1 9.
1 9.
1 13.

11.
14.

1 . 35.
1 71.
1 311.
1 1006.
1 1097.
1 219.
1 3.
1 0.
1 0.
1 0.
1 0.
1 1.
1 0.
1 0.
1 1.
1 0.
1 1.
1 0.
1 0.

for AEA Spectrum:
0.
0.
0.
0.
0.
0.
0.
1.
1.
1.
2.
4.
0.
0.
0.
4.
1.
2.
2.
3.
2.
3.
3.
6.
4.
1.
6.

11.
10.
9.

15.
27.
30.
73.

343.
1051.
1085.
147.

3.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.

0.
1.
0.
1.
0.
0.
0.
0.
1.
0.
0.
1.
0.
1.
0.
0.
1.
0.
1.
0.
2.
2.
2.
1.
1.
4.
4.
7.
6.
9.

13.
17.
31.
91.

455.
1098.
972.
138.

2.
0.
0.
0.
0.
0.
0.
0.
2.
2.
1.
1.

1.
0.
0.
2.
0.
0.
0.
0.
0.
3.
1.
1.
2.
1.
0.
0.
0.
1.
3.
3.
4.
3.
3.
2.
4.
6.
9.
5.
9.

12.
11.
16.
41.
91.

500.
1150.

846.
85.
0.
0.
1.
0.
0.
0.
0.
0.
1.
1.
0.
0.

3a3590.CNF
0.
0.
1.
0.
1.
0.
1.
0.
1.
2.
1.
2.
0.
0.
0.
1.
3.
1.
0.
3.
1.
4.
5.
5.
5.

11.
8.
4.
9.

12.
16.
15.
45.

122.
527.

1150.
831.

48.
2.
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.
0.

0.
0.
0.
1.
1.
1.
2.
0.
0.
0.
0.
2.
0.
1.
1.
4.
1.
1.
0.
2.
2.
2.
5.
2.
6.
4.
3.
6.

10.
36.
12.
17.
43.

137.
587.

1226.
691.
36.
0.
0.
0.
0.
1.
0.
1.
2.
0.
2.
2.
0.

WHC-SD-WM-DP-053 REV 0
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
2.
3.
4.
0.
2.
2.
3.
4.
0.
1.
8.
3.
9.
3.
4.
2.
8.
9.

13.
12.
9.

18.
59.

147.
678.

1274.
618.

39.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
1.
0.

1.
0.
1.
1.
0.
2.
1.
2.
0.
1.
0.
0.
0.
1.
1.
0.
2.
4.
1.
3.
2.
3.
5.
5.

11.
6.
5.
8.
7.

17.
11.
28.
49.

167.
748.

1282.
483.

17.
0.
0.
0.
0.
0.
1.
0.
1.
0.
3.
1.
0.

1.
1.
3.
0.
0.
0.
1.
2.
1.
0.
0.
0.
1.
0.
0.
1.
1.
1.
2.
2.
5.
2.
7.
2.
4.
4.
5.
9.
7.

11.
18.
16.
56.

221.
828.

1255.
392.

11.
0.
0.
0.
0.
0.
1.
0.
0.
0.
2.
1.
0.

.1.
0.
0.
1.
1.
0.
1.
0.
1.
1.
0.
0.
1.
3.
3.
2.
0.
0.
2.
2.
3.
3.
1.
0.
4.
3.

11.
7.

18.
16.
16.
26.
44.

283.
976.
1236.
316.

5.
0.
0.
0.
0.
0.
0.
0.
0.
1.
2.
0.
0.

1056



7k $c ci.-4Z--

G E N E R A L

Westinghouse Hanford Co.

A L P.H A E N E R G Y
Rev. 2.01,

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
V-34-8781

File ID: 4a4803.CNF

Counted on:
Detector:
Geometry number: 1
Count time:

WHC-SD-WM-DP-053

9/ 2/93 @17:39
AEA4

28803. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
1553.1 1553.1 361.859 361.859

29.5 29.5 301.729 301.652
45.1 45.1 256.741 256.734
57.8 57.8 230.474 230.443

FWHM
Initial Final
12.000 3.988
12.000 4.858
10.000 4.004
14.000 4.300

Tau
Initial
6.000
6.000
5.000
7.000

PEAK RESULTS
Peak Error Limit: 15%

Peak
ID Isotope
1 Cm243

Cm244
2 Pu238

Am241
3 Am243
4 Pu239

Pu2 4 0

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.765 5.786 5.797 -.0110.02 44.43
5.796 5.797 -.001

0.016 5.499 5.514 -.0150.02 0.92
5.480 5.514 -.034

0.020 5.276 5.302 -.0260.02 1.13
0.026 5.143 5.179 -.0360.02 1.52

5.144 5.179 -.035

%err
@95
1.3

9.8

8.5
7.5

Activity
d/m uCi/ea
573.1 0.258E-03
418.3 0.188E-03
12.0 0.541E-05
9.2 0.414E-05

10.8 0.485E-05
14.3 0.643E-05
14.3 0.643E-05

0.827 <--valid peaks only--> 47.99

DETECTOR CALIBRATION
Energy(MEV) = 4.096 + (0.0047)*Channel

Energy range (MeV): 4.096 TO 6.502
Efficiency = 0.1062 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
27861.0
30789.1
23038.8
4822.3

% Recovery
100.000
110.510
82.692
17.308

Analyzed by:

1057

REVO

Peak
ID
1
2
3
4

Final
1.786
2.031
2.367
2.402

Totals:

EMB



Spectrum 4a4803.CNF
1 Legend': Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

...............................................-------- E.V -

WHC-SD-WM-DP-05-3 REV O

2
2
2
2

.................... 1.

. . .. .. .. . ... .. .. .. . ... . ... .. .. . .... . .. . .... . ..-. . .. . . ----..

8709.7



Ravi Data Dump
28803.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
1.
3.

12.
73.
6.

25.
12.
6.
3.

16.
29.
5.
2.
8.

37.
684.

1697.
4.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

for AEA Spectrum:
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

.0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
1.

19.
55.
2.

28.
7.
5.
1.

11.
37.
6.
4.
9.

58.
768.

1866.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
2.
0.
0.
0.
0.
1.
3.
1.

24.
40.
8.

29.
8.
4.
4.
9.

31.
4.
3.

17.
89.

796.
1730.

1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.

5090.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
1.
5.

25.
36.
8.

39.
6.
1.
6.

10.
33.
5.

10.
8.

84.
811.

1416.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
0.

4a4803
231.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
3.
0.
2.
3.
6.

35.
25.
8.

45.
3.
1.
9.

13.
12.
3.
7.

11.
131.
863.
929.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

.CNF
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
1.
1.
0.
3.

10.
38.
17.
11.
48.
8.
6.

11.
11.
18.
9.
4.

20.
202.
810.
594.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

WHC-SD-WM-DP-053 REV 0
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
1.
0.
2.

14.
52.
9.

15.
54.
2.
3.

10.
16.
13.
2.
8.

25.
276.
825.
315.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
1.
1.
0.
1.
0.
7.

45.
2.

14.
56.
3.
0.

11.
23.
7.
2.

11.
22.

325.
1026.
143.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
1.
0.
0.
2.
3.
2.

20.
51.
3.

12.
35.
4.
2.
8.

23.
7.
4.
9.

25.
492.

1300.
45.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

5
15

11 53



Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
V-34-8881

File ID: 5a5720.CNF

A N A L Y S I S

WHC-SD-WM-DP-053 REV 0

Counted on:
Detector:
Geometry number:
Count time:

9/ 2/93 @17:39
AEA5

28805. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
1232.7 1232.7 362.822 362.822

11.2 11.2 268.727 268.702

FWHM
Initial Final
18.000 12.269
18.000 41.124

Tau
Initial Final
9.000 4.529
9.000 7.082

PEAK RESULTS
Peak Error Limit: 15%

Peak
Isotope
Cm244
Cm243

2 Th228
Am243

AEA Peak Centroid Count %err
Frac Exp. obs. Diff. FWHM Rate c/m @95

0.967 5.796 5.801 -.0050.06 52.26 1.2
5.786 5.801 -.015

0.017 5.430 5.359 0.0710.19 0.93 9.8
5.276 5.359 -.083

Activity
d/m uCi/ea
492.1 0.222E-03
674.1 0.304E-03
12.3 0.556E-05
8.9 0.399E-05

0.984 <--valid peaks only--> 53.19

DETECTOR CALIBRATION
Energy(MEV) = 4.096 + (0.0047)*Channel

Energy range (MeV): 4.096 TO 6.502
Efficiency = 0.1062 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
25947.0
26060.5
25535.4

411.6

% Recovery
100.000
100.437
98.414
1.586

Analyzed by:

G E N E R A L

Peak
ID
1
2

Totals:

EMB

1060



Spectrum 5a5720.CNF
1 Legend: Raw= .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SO-WM-DP-0 53 REV 0

11
............. 1
......................1

1061

9017.3



Raw Data Dump
1 28805.
1 1.
1 0.

0.
2.

1 1.
1 1.
1 0.
1 0.
1 1.
1 1.
1 0.
1 1.
1 2.
1 3.
1 1.
1 3.
1 2.
1 2.
1 2.
1 2.
1 1.
1 6.
1 14.
1 2.
1 2.
1 5.
1 8.
1 6.
1 6.
' 11.

22.
i 20.
1 47.
1 129.
1 553.
1 1312.
1 443.
1 7.
1 0.
1 0.
1 0.
1 1.
1 2.
1 0.
1 0.
1 0.
1 0.
1 0.
1 0.
1 0.

for AEA Spectrum:
0.
1.
0.
1.
1.
1.
0.
1.
3.
4.
3.
1.
0.
1.
2.
2.
2.
2.
1.
3.
3.
2.
4.
9.
5.
2.
8.
8.
7.

10.
19.
12.
19.
45.

149.
634.

1230.
288.

2.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.

0.
0.
0.
0.
0.
1.
1.
2.
1.
0.
0.
1.
1.
2.
3.
4.
0.
3.
4.
0.
1.
1.
3.
7.
6.
4.
6.
2.
5.
7.

12.
24.
27.
40.
165.
759.

1324.
235.

0.
0.
1.
0.
0.
0.
2.
0.
0.
1.
1.
0.

2.
2.
1.
1.
1.
0.
3.
0.
0.
1.
1.
0.
1.
1.
2.
0.
2.
2.
3.
1.
3.
3.
4.
3.
4.
6.

11.
9.

10.
9.

18.
20.
36.
49.

226.
816.

1269.
167.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
2.
1.

5a5720.CNF
0.
0.
1.
1.
1.
0.
1.
2.
1.
0.
1.
3.
0.
2.
2.
5.
3.
4.
0.
5.
6.
3.
6.
9.
5.
7.
8.
5.
7.

14.
13.
13.
28.
57.

241.
856.

1181.
99.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
1.
0.
1.
0.
0.
0.
0.
1.
1.
2.
1.
2.
1.
3.
3.
0.
1.
0.
2.
2.
2.
8.
4.
2.
3.
9.
8.

11.
9.

14.
23.
33.
70.

256.
987.

1136.
63.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.

WHC-SD-WM-DP-053 REV 0
0.
0.
0.
2.
1.
0.
0.
1.
0.
2.
0.
0.
0.
3.
2.
2.
0.
3.
1.
5.
4.
2.
8.
3.
4.
5.

13.
3.

11.
17.
22.
19.
45.
76.

307.
1052.
961.

34.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
3.
0.

2
1
0
1
0
2
0
0
1
2
3
1
0
2
1
0
1
1
1
0
3
2
1
1
4
6
3
6
11
10
23
23
42
81

398
1099
808
24
0
0
0
0
1
0
0
0
0
0
0
0

2.
0.-
0.
2.
0.
0.
0.
1.
0.
1.
1.
0.
0.
1.
1.
2.
2.
2.
3.
2.
3.
7.
2.
7.
1.
5.

18.
6.
9.

10.
20.
18.
51.
81.

409.
1129.

726.
8.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0
0
2
0
0
1
2
0
1
2
1
1
1
0
3
1
2
1
1
3
2
2
6
2
4
6
10
8
9

24
16
21
45

101
511

1203
534

6
0
0
1
0
0
0
0
0
0
1
1
0

1062



G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

SAMPLE
V-34-8981

File ID: 6a6638.CNF

Counted on:
Detector: A
Geometry number: 1
Count time:

9/ 2/93 @17:40
EA6

28806. Sec

PEAK ANALYSIS

Peak height
Initial Final
459.8 459.8
459.3 459.3

43295.6 43295.6
17.1 17.1
14.7 14.7
0.0 0.1
0.0 0.1
5.3 5.3

Peak center
Initial Final

362.632 362.632
301.354 301.334
227.604 227.603
7.5.202 75.200
71.402 71.069
53.057 53.057
51.801 51.801
29.338 28.927

FWHM
Initial Final
24.000 21.391
22.000 18.558
20.000 17.239

236.000 1.000
218.000 1.000

0.000 0.100
0.000 0.100
8.000 1.958

Tau
Initial
12.000
11.000
10.000

118.000
109.000

0.000
0.000
4.000

PEAK RESULTS
Peak Error Limit: 15%

Peak
ID Isotope
1 Cm243

Cm244
2 Am241

Pu238
3 Pu239

Pu240

AEA Peak
Frac Exp.

0.012 5.786 5
5.796 5

0.015 5.480 5
5.499 5

0.965 5.143 5
5.144 5

????

Centroid
Obs. Diff. FWHM
.800 -.0140.10
.800 -.004
.512 -.0320.09
.512 -.013
.166 -.0230.08
.166 -.022

4.449
4.430
4.345
4.339
4.232

R
Count %err Activity

ate c/m @95 d/m uCi/ea
23.85 1.8 307.7 0.139E-03

224.6 0.101E-03
30.63 1.6 306.8 0.138E-03

400.6 0.180E-03
1974.94 0.2 18596.4 0.838E-02

18596.4 0.838E-02
1.20
1.02
0.00
0.00
0.26

8.2
13.1

31.7

0.992 <--valid peaks only--> 2029.42

DETECTOR CALIBRATION
Energy(MEV) = 4.096 + (0.0047)*Channel

Energy range (MeV): 4.096 TO 6.502
Efficiency = 0.1062 CPM/DPM

TOTAL COUNT DATA:

Total % Recovery

1063

Ac

WHC-SD-WM-DP-053 REV 0

Peak
ID
1
2
3
4?
5?
6?
7?
8?

Final
7.503
3.347
7.265
0.100
0.100
0.100
0.100
0.152

Totals:

Item



Raw spectrum
Smoothed
Composite fit
Residuals

982484.0
982606.3
975514.9

6969.1

100.000
100.012
99.291
0.709

Analyzed by:
EMB

WHC-SD-WM-DP-05 3 REV 0

1064



Spectrum 6a6638.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc

8.....
8
8
8
5
7
7
5
5
5

Display Max.: 330734.9

HC-SD-WM-DP-053 REV 0

.3

.............. 3

............................................-3..
.........................................................--- . 3.

.................................3

. .3
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Raw Data Dump
.1 28806.
11 16.
21 9.

14.
14.

51 17.
61 9.
71 21.
81 14.
91 23.
01 25.
11 21.
21 46.
31 54.
41 79.
51 141.
61 204.
71 364.
81 494.
91 873.
01 2520.
11 10325.
21 34567.
31 39409.
41 6324.
51 318.
61 146.
71 129.
81 150.
91 331.
D' 490.

186.
21 23.
31 20.
41 75.
51 273.
61 473.
71 263.
81 28.
91 4.
01 2.
11 0.
21 4.
31 0.
41 1.
51 0.
61 1.
71 2.
81 0.
91 2.
11 9.

for AEA Spectrum:
0.

12.
8.
7.

10.
11.
16.
20.
11.
19.
27.
31.
36.
60.
96.

121.
229.
311.
488.
928.

2756.
11979.
37587.
35996.
4748.

278.
159.
124.
175.
340.
469.
182.

33.
28.

100.
295.
462.
215.

20.
4.
2.
4.
0.
2.
1.
0.
1.
2.
0.
2.
0.

1

1
1
1
1
1
1
1
1
2
3
6
10
14
20
30
52
99

314
1362
3981
3234
337
24
12
12
17
32
47
13
2
2
10
27
49
22
1

6a6638.CNF
1. 13. 13.
3. 10. 10.
9. 5. 10.
4. 14. 12.
3. 13. 15.
8. 10. 19.
7. 19. 13.
5. 9. 17.
5. 20. 17.
4. 22. 14.
7. 12. 21.
7. 30. 33.
5. 41. 48.
3. 73. 57.
0. 98. 97.
0. 136. 159.
8. 261. 214.
4. 362. 324.
1. 534. 579.
0. 1119. 1234.
1. 3777. 4138.
8. 15807. 17989.
7. 42140. 44112.
6. 28836. 24618.
5. 2366. 1772.
8. 215. 218.
9. 151. 116.
5. 134. 129.
2. 185. 176.
4. 374. 369.
5. 428. 407.
8. 115. 97.
4. 19. 19.
7. 41. 42.
0. 114. 138.
9. 327. 375.
1. 468. 443.
5. 150. 121.
3. 13. 9.
3. 2. 3.
1. 2. 1.
1. 3. 4.
3. 0. 2.
1. 0. 0.
1. 1. 1.
0. 0. 0.
1. 0. 0.
1. 4. 2.
0. 0. 0.
1. 0. 4.

15.
12.
13.
8.

13.
8.

20.
17.
14.
26.
30.
34.
53.
72.
97.

164.
235.
357.
578.

1323.
4951.

20463.
44983.
20687.

1199.
201.
141.
134.
212.
422.
371.

76.
21.
39.

124.
389.
393.

94.
8.
3.
3.
3.
1.
0.
0.
1.
0.
2.
0.
4.

WHC-SD-WM-DP-053 REV 0
15
9

13
11
9
14
14
15
20
31
28
39
55
84

100
159
257
376
628

1483
586.6

23084
45827
16928

884
172
148
131
221
411
325
62
17
41

189
407
378
90
4
1
1
0
1
1
0
0
2
1
0
5

15.
12.
12.
13.
12.
11.
15.
13.
22.
14.
25.
30.
53.
88.

114.
191.
265.
441.
670.

1753.
6684.

26017.
45186.
13489.

641.
154.
131.
159.
261.
461.
306.

33.
28.
56.

174.
435.
362.
48.
8.
2.
0.
1.
2.
0.
0.
0.
1.
1.
1.
0.

11
14
19
10
7
18
11
10
20
21
23
39
51
78

121
187
286
448
726

1906
7786

28631
44051
10922

469
169
134
137
250
446
289
46
14
61

214
438
346
45
3
1
0
1
4
0
1
0
3
0
0
0

1C66

18.
11.
16.
15.
18.
12.
12.
20.
17.
24.
28.
29.
56.
77.

134.
187.
329.
446.
799.

2089.
8852.

31444.
41780.

8358.
371.
186.
107.
164.
287.
485.
244.

29.
26.
67.

218.
448.
319.

33.
4.
0.
1.
1.
2.
3.
1.
3.
2.
0.
0.
0.



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
V-34-8081

File ID: 7a7167.CNF

Counted on:
Detector:
Geometry number: 1
Count time:

9/ 2/93
AEA7

@17:40

28802. Sec

PEAK ANALYSIS

Peak center
Initial Final

360.191 360.191
301.760 301.745
228.092 228.092
82.403 82.403
45.913 45.115
14.759 13.933

Initial
20.000
22.000
20.000

228.000
36.000
4.000

FWHM
Final

15.953
16.329
15.264
1.000

52.554
0.000

Tau
Initial Final
10.000 6.931
11.000 7.827
10.000 8.083

114.000 0.100
18.000 23.126
2.000 3.758

PEAK RESULTS
Peak Error Limit: 15%

Count %err
sotope Frac Exp. Obs. Diff. FWHM Rate c/m
Cm243 0.012 5.786 5.789 -.0030.07 31.64
Cm244 5.796 5.789 0.007

???? 5.514 25.90
Pu239 0.970 5.143 5.168 -.0250.07 2658.70
Pu240 5.144 5.168 -.024

???? 4.483 3.04
???? 4.308 0.85
???? 4.161 0.00

0.981 <--valid peaks only-->

@95
1.6

1.8
0.2

5.1
20.7

1000.

d/m
408
297

.1

.9

Activity
uCi/ea

0. 184E-03
0. 134E-03

25034.8 0.113E-01
25034.8 0.113E-01

2690.33

DETECTOR CALIBRATION
Energy(MEV) = 4.096 + (0.0047)*Channel

Energy range (MeV): 4.096 TO 6.502
Efficiency = 0.1062 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
1315917.0
1316053.1
1305755.5

10161.5

% Recovery
100.000
100.010
99.228
0.772

C1IS7

A N A L Y S I S

WHC-SD-WM-DP-0 53 REV 0

Peak
ID
1
2?
3
4?
5?
6?

Peak
Initia

719.4
597.6

64300.6
42.2
11.8
69.7

height
1 Final

719.4
597.6

64300.6
42.2
11.8
69.7

I
AEA Peak Centroid

Totals:



Analyzed by:
EMB

WHC-SD-WM-DP-053 REV 0

1038



1 Legend: Raw =
Spectrum 7a7167.CNF

.... Modeled Peaks = 1,2,.., etc Display Max.: 489632.4

4
5
5 WHC-SD-WM-DP-053 REV 0
5
5
5
5
5
4
4

3
. .. 3
............. 3
................................................-3.
..................... ........................................... ..... 3
...................................... 3
...... 3

2
2
2
2
2

1069



for AEA Spectrum:
t 28802.
1 15.
1 21.

26.
31.

* 27.
1 30.
1 34.
1 34.
1 46.
1 49.
1 61.
1 76.
1 98.
1 100.
1 111.
1 151.
1 219.
1 353.
1 692.
1 1866.
1 9848.
1 46295.
1 59778.
1 8753.
1 229.
1 13.
1 12.
1 58.
1 307.
1 655.

222.
- 20.
1 26.
1 97.
1 466.
1 756.
1 176.
1 3.
1 1.
1 0.
1 1.
1 0.
1 0.
1 1.
1 0.
1 0.
1 1.
1 0.
1 0.
1 7.

0.
18.
19.
24.
14.
23.
26.
24.
51.
37.
47.
47.
71.
73.

103.
125.
165.
239.
406.
735.

2115.
12038.
51475.
54576.

6458.
157.

11.
16.
60.

317.
612.
217.

14.
19.

108.
456.
706.
135.

2.
0.
0.
0.
1.
0.
1.
0.
0.
1.
1.
0.
0.

3. 22. 26.
19. 19. 26.
22. 20. 16.
14. 20. 29.
23. 33. 23.
22. 22. 30.
32. 25. 26.
37. 25. 33.
43. 44. 32.
35. 46. 51.
47. 59. 52.
46. 75. 62.
84. 76. 78.
99. 105. 83.

117. 118. 103.
123. 148. 142.
167. 184. 205.
253. 277. 271.
415. 396. 485.
771. 894. 911.

2544. 2921. 3429.
14145. 16733. 19791.
56351. 61060. 64021.
48266. 42576. 36128.

4779. 3349. 2375.
131. 87. 57.

6. 9. 16.
26. 27. 17.
75. 95. 113.

365. 388. 488.
594. 616. 527.
140. 118. 87.
23. 13. 17.
22. 29. 38.

141. 186. 229.
589. 559. 630.
661. 633. 556.
121. 74. 63.

2. 2. 2.
0. 0. 0.
0. 2. 0.
0. 0. 0.
0. 0. 1.
2. 1. 0.
0. 0. 0.
0. 0. 0.
0. 0. 1.
0. 1. 0.
0. 0. 2.
0. 0. 0.

WHC-SD-WM-DP-053 REV o

1070

20.
22.
18.
23.
28.
22.
35.
36.
29.
38.
41.
55.
83.

106.
101.
160.
200.
298.
489.

1061.
4082.

23306.
66728.
30371.

1691.
45.
12.
35.

127.
496.
485.

69.
.14.
44.

224.
729.
489.

48.
1.
0.
1.
1.
0.
0.
1.
0.
0.
1.
1.
0.

17.
19.
24.
18.
29.
26.
29.
33.
39.
51.
52.
63.
81.
98.

132.
168.
203.
295.
534.

1148.
4859.

26913.
67835.
24473.

1184.
31.
18.
24.

161.
519.
443.

62.
15.
41.

266.
710.
388.

27.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.

10.
-18.
25.
19.
28.
33.
36.
30.
43.
35.
35.
50.
83.
92.

121.
156.
226.
315.
562.

1271.
5804.

31489.
68020.
19433.

811.
31.

8.
33.

193.
573.
381.

48.
17.
61.

302.
748.
366.

23.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.

17.
19.
19.
24.
19.
36.
39.
35.
36.
46.
59.
51.
72.

104.
96.

167.
210.
343.
687.

1402.
6914.

36163.
66613.
15258.

595.
14.
19.
30.

227.
637.
339.

22.
22.
70.

356.
706.
278.

9.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

10.
18.
20.
21.
21.
25.
33.
43.
38.
50.
51.
74.
73.
85.

132.
164.
234.
335.
644.

1551.
8226.

41110.
63643.
11792.

350.
19.
16.
49.

281.
607.
276.

20.
19.
94.

381.
764.
227.

9.
0.
0.
0.
0.
0.
0.
0.
2.
1.
0.
0.
0.

7a7l67.CNFRaw Data Dump
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH WHC-SD-WM-DP-053 REV 0
Lab Segment Serial No. Customer ID:

Analy Sample Prep:

Instrument: Procedure/ Rev: -%

Technologist sK Date: 9
Starting Time: 0330 Temperature .24 .c

Ending Time: ) 1e)Chemist: -S Ztz

Comments:

Description Lab ID Description Lab ID

1 79 .. . _gg 1 1

2 v-,33- ?6?) 12

3 13- S7/?9_ 13

41 4

- -- 15
6 ) q-y0g 16

7 17

8 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

59 -1Lt 20-3 - /o3

P71L|

A-6000-881 (03/92)



WHC-SD-WM-DP-053 REV 0
ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:

LA-503-156 September 8, 1993
PREPARED BY: DATE COMPLETE:

L. L Fritts JW2 - / 3 September 13, 1993

UNITS: uCI/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC DET LIM % CT ER
STD 63B43 V32 Am-241 3.05E+1 113.8 3.9

BLANK V33 Am-241 <6.37E-5 61.8 6.37E-5 37.9

107APCOM V34 Am-241 <6.37E-5 <6.37E-5 N/A N/A 42.4 6.37E-5 44.9
1_ _11.4 6.37E-5 41.4

Recovery: Spike 82.4
Dup 91.8

107APCOM V34 Cm-243/44 <6.37E-5 <6.37E-5 N/A N/A 42.4 6.37E-5 44.9
11.4 6.37E-5 41.4

107APCOM V34 SPIKE 2.21E-2 2.46E-2 2.34E-2 10.7

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

The results for the standard are in uCi/L.

Cm-243/244 is below detection limit.

1O72



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

AM-241: LA-503-156 (D-0) LIQUIDS STANDARD
4r1 No; pike (Tiier) Itook Nurnber 58843

V32-8582 ktly of Amr243 Tmwr in dpin/nil (SPIKA) 5655
Batc ID pike (Tnier) Volume in ml, (SPKV) 0.1

1852 iolume of Sample in mL (,,I) 1
tRaw No.~ )ilution Factor (DIF) 101

1 )igst. Dilution Factor (DI)F) 1
k im-241 Amt Peak Ileigh. (mm AFA ((241) 1430

Ai-243 Ama Peak Ileight (iom AEA (0243) 1205
__ t__ rolal AT Count (ATOT) 13289

09/08/93 T Count Timp in Minutt, (MIN CTd) 30

flickgmund io CPM (DKG-) 7

Am-241 pCi/L = (((241 - SPKA - S1KV * DF * [DD * (1000i L/)) / ((C"43 *& * (2220000dpm/nbl))
pCi/m= ipCi/L / (1000nL/)
Tracer % Ree = ((AmT / MIN Crd - KG) * 2 * (C243 / ((241 + (243)) / (SPKA * SPKV)) * 100
Relative Ctouting Ener = Squae Root of ((i / C241) + (1/(243)) * 100

an-24I 1 pCi/L 3.05E+01

3.05E-02

3.9%

n-2'43 Ta'er lcovery 70.5%

Data Entry by: Date: 13-Sep-93
pproved by: Date: . 3

Page 1 of 1Form 3 Rev. 1l ' Jr.7

*.; 23 WHO-SD-WM-DP-053 REV 0

- - '..' srssoo~'r p 'it' eat

r~aI No Sampet Poen , t Date Tima Issued Pror.ty

V 32.-8582 107-AP 8- 3-93 10:44 25
Ceterrnaton Method Standard Result Units Charge Code Reruns

Am241 LA-503-156 % RECOVERY N1L17 1
S ,e CuslOre, 10

? /C -./C> _/.\ STD

EDP R201 AR001RERUN
STD# 6325 3 RESULT

STD VAL1,64T '-t/REC //-5,?

id,/ ,YO.

Mrs H. Mr Hr

TC e-I



AMERICIUM 241 ANALYSIS - ACID DIGESTION

r3 ve- 9S- WHC-SD-WM-DP-053

BESTAVAILABLE COPY

1074

REV0



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

9,
- -WHC-SD-WMDP-053--RV4--29

Snot No Sample Pomni . C.. Tite ISSued Prc.rily

V 33.-8682 107-AP 8- 3-93 10:53 25
M . o sian a Resa tns C age oce Re

Am241 LA-503-156 uAi/ML N1L17 1
5.mp 5 seC slmerD

? BLK
Renrarks Ccalaon Result

REAGENT BLANK <(. 37y oc-PKUN
COUNT AS uCI/L

,) &7m fl/c3
**/o 1 'b43 -S& O> 12

-~A.'S 
-~. -ng A ,: . s

_J7 j:3

bAt

AM-241: LA-503-156 (D-0) LIQUIDS BLANK

SN0i4jN 'pike (Tmer) [Book Number 58843
33-9682 tivity of Am243 Tracer in dptm/ml (SPKA) 5655

B h10 SI. . pike (Tramer) Volume in mnL (SPkV) 0.1
1852 iolme of Sample in mL (S) 1

.N iliition Factor (DF) 1

1 ligest Dilution Factor (DDE) 5
y -241 Area Peak Height from AFA (r-41) 7
m-24 3 Ani Peak hleight fon AEA (243) 1100

C" at $ folal AT Count (ATOT) 5308
D9/08/93 VT Count Time in Minutes (MIN CTd) 30

.. ckgrnund in CPM (11KG) 1

An-241 pCi/L = ((C241 S11KA * SPKV I DF * DDF I (1000nL/) / (((243 Ss * (2220000dpm/ml))

pCi/mL = pCi/L / (1000mL/4
Tmer % Rec = ((AICT / MIN CTd - BKG) * 2 * (243 / (C241 + (243)) / (SPKA * SPKV)) * 100
Relative Counting Eror = Square Root of ((1 / 241) + (1/243)) * 100

NOTE: Reported result Is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

m-24I liCi/L -< 6.37E-02

m-24l ~iU/mL. < 6.37E-05

Frsiv i canli eor =37.9%

in-24 3 lracrr Rewrovew =61.8%

|Data Entry by: Date: 13-Sep-93
pproved by: Date: /4 /,3&

Form 3 Rev. 1.1 Page 1 of 1
1075

DSe T., Crrtrete



AMERICIUM 241 ANALYSIS - ACID DIGESTION

WHI-SD-WM-DP-053 REV 0
4~2- C'-1

3c)

BEST AVAILABLE COPY

1076



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE
pike (Tracer) look Number 58B43

V34-8782 Ativity of Am243 Tracer in dpm/ml (VI(A) 5655
Ic-Tacer) Volumne in mi.________Bech1 lsike (T.er Voaeinm SPKV) 0.1-

1852 olume of Sample in ml (%) 1
'T Kilution Factor 1

1 )igesL Dilution Factor (DDF) 5
S m-241 Ara leak Hleight fm AFA (241) 5

*n-243 Area Pmk Ileight romi AFA (243) 707
Oat4 olal AT Count (ATOT 3805

I9/08/93 AT Count Time in Minutes (MIN (Td) 30
lackgruunil in CPM (CKG) 6

Am-241 pnCi/L = ((C241 SPKA * SPIKV * DF * DDF * (1000nL/L)) / ((C243 * SS * (2220000dpm/m))

;'O/ml = pCi/L / (1000nL/t)
Tracer % Rec = ((AlUT / MIN Cd - BKG) " 2 (C243 / (C241 + C243)) / (SPKA * SPKV)) 100
Relative Counting Error = Square Root of ((1 / 241) + ( /C243)) * 100

NOTE: Reported result Is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

m-241 pCi/L < 6.37E-02

m-241 Ci/inL < 6.37E-05

lative counting eior 44.9%

mtr-243 Tmeaer Recovery =42.4%

IData Entry by: Date: 13-Sep-93
Approved by: Date: / I9

WHC-SD-WM-DP-053 REV 0(a7 64Jc9-
Serial No Sample Point Dale Tim. Issued Pro.ty

V 34--8782 107-AP 8- 3-93 1O;56 25
oelerm halon MelhodSlsndard Result Uni Chaige Code Retuns

Am241 LA-503-156 uCi/ME N1L17 1
Sample Ste CuDlcme, D

? /107APCOM
Remais. caic. at ons RestiTs 5* ERUCOUNT AS uCI/L 0Y c y ~a.

An~alyst - 1I4n e.tf ~ Aa i Analyst 4 Aoalysl -5

HrHS H'S HC L

Dal T-e Como e ed Lab L1I

I7 /I

Form a Rev. 1. 1 Rage 1 of 1



AMERICIUM 241 ANALYSIS - ACID

WHC-SD-WM-DP-0 53 REV 0

BESTAVAILABLE COPY

le"

VR 9- '3

30

DIGESTION

ppl, 1/19



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

'C

WHC-msDWMDPO& 3 REV 0? -7/ F
Seral No Samole Point Date Time Issued Prioriy

V 34.-8882 107-AP 8- 3-93 10:56 25
Deemiaon Method Slirnead Result Unris Crarge Code Rerunt

Am241 LA-503-156 uCi/ML N1L17 1
Samp04e SIze Customer C0

M\ 107APCOM
mrks CalculatIons Results

DUPLICATE SAMPLE <o.37x O5C RERUM
COUNT AS uCI/L f /

/M (on aooy
J.oor4 m.lvg-g.5q

Hre r s H i

One ~T-, opetd L

$$7]7 /?

AM-241: LA-503-156 (D-0) LIQUIDS DUPLICATE
R 'W pike (Tamr) Book Number 58B43

V34-8882 tiviLy of An243 Tmcer in dpm/ml, (SPKA) 5655
Bitcho4t pike (Trcer) Volume in nil, (SPKV) 0.1

1852 Vohmi of Sample in mL (S) 1
iRzIrfn N ilution Factor (DF) 1

1 NIest Dilution Factor (DDF) 5
Annyst > \m-241 Am Peak Height from AFA (241) 6

m-243 Ara Peak leight ftm AFA ((243) 216
S Uotal AT Count (AmT) 1024

09/08/93 T Count Time in Minutes (MIN C('d) 30
lakgmund in CPM ([3KG) 1

Amn-241 pCi/L = ((G241 * SPKA I SPKV * DF * DDF * (I00ml/L)) / ((C243 IS * (2220000dpmn/m))
iCi/mi = pCi/L / (1000mL/L)
Tracer % Rec = ((AT / MIN CTd - DKG) '2 * (C243 / (241 + C243)) / (SPKA sPKV)) * 100
Relative Counting Enr = &uar Root of ((I / 241) + (1/C243)) * 100

NOTE: Reported result Is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

n-241 pCi/L - < 6.37E-02

m-241 pCi/mL = < 6.37E-05

lative count ing eror = 41.4%

m-243 Tracer Recovery = 11.4%

Data Entry by: Date: 13-Sep-93 ||
Approved by: Date:&4 9,/ 3|
Form 3 Rev. 1.1 Page 1 of 1

1cr's



AMERICIUM 241 ANALYSIS - ACID DIGESTION

WHC-SO-WM-DP-053 REV 0
I-tta% 9-S 3

~f34r~$ ~

BESTAVAILABLE COPY

1080



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

AM-241: LA-503-156 (D-0) LIQUIDS CHK EXT NO.

_4r0, N, 'pike (Tramr) nook Number 58B43
V34-8982 tivity of Am243 Tracer in dpm/mL (SPKA) 5655

Batch ID ;pike (Tmrer) Volume in mL (SPKV) 0.1
1852 oltme of Sample in ml (SS) 1
1 ei !4oN 1ihation Factor (DF) 101
1 )igest Dilution Factor (DDF) 1

- Arys A. m-241 Am Peak Height fom AEA (241) 221
E -243 Ama Peak Height fmm AFA (C243) 257

aDIMts ot AT Cotit (AThT) 2816
09/08/93 T Couant Time in Minutes (MIN C(I) 30

ackground in CPM (0KG) 6

Am-241 pCi/L = ((["41 * SPKA a SPKV I DF DDF * (1000nL/4) / ((143 a M I (22200000dpm/n))
pCi/ml = pci/b / (1000D/1)
Traer % Hue = ((A1hT / MIN (d - BKG) 1 2 * (243 / (241 + [243)) / (SPKA * SPKV)) * 100
Relative Counting Enrr = SaWr Root of ((1 / 241) + (1/243)) * 100

7-241 pCi/L - 2.21E+01

Fm-241 pCi/ml = 2.21E-02

11laIv munin n eaor =9.2%

m-243 Trr Recovezy =16.7%

Data Entry by: Date: 13-Sep-93
pproved by: Date: & f I

Form 3 Rev. 1. Page 1 of 1

1081

WHC-SD-WM-DP-053 REVa7 3
Seral No sample Po.nl Dale Time Issued Piorty

V 34.-8982 107-AP 8- 3-93 10:56 25
Determ~naion Meted Slandaid Renltl Un.1s charge Code Aeruns

Am241 LA-503-156 % RECOVERY N1L17 1
sample sie Customer 0o

7 1O7APCOM
Remarks CalcuLatlons Results

SAMPLE SPIJEP TD
SPIKE ID- V 1 REPUNSPIKE VOL UM-/.A

/4 cm se", --, 29/-I cn 44'24.to)
.J00 ,I AM/).u3-$fglqs

An~ yhe -, a ayt - An.,1sarys, - 1 na 1 51

Dale Tme Completed Lab I



AMERICIUM 241 ANALYSIS - ACID DIGESTION

dtr Va 942<~3
WHC-SD-WM-DP-0

53 REV 0

BEST AVAILABLE COPY

1082



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

------ WC-SD-WM-DP:653 F EV__ -

AM-241: LA-503-156 (D-0) LIQUIDS ERR

SfrtobaI No' pike (Trmer) Book Numher 58B43
V34-8082 ttiviLy or A,243 Tmer in dpm/mL (SPKA) 5655

;Batt It pike (Trnmr) Volume in mL (SPKV) 0.1
1852 Vohame of Sample in mL (%) 1

Re, Nt huition Factor (DF) 101
1 igest Dilution Factor (DDF) 1

Annlystt m-241 Ama Peak Height (mm AEA ( __41) 267
Im-243 Am_ Peak lHeighfrom AEA (243) 279

MOot otal AT Count (ATl) 2279
9/08/93 T Cont Time in Minules (MIN Cd) 30

Lackground in CTM (BKG) 7

Am-241 pi/L = ((C241 I SPKA * SPKV * DF DDF (1000imL/) / (((243 * * (2220000dpm/m)
pCi/mL = pCi/L / (1000mL/)
Tamer % Rec = ((AThT / MIN Cd - BKG) * 2 (G!43 / (C241 + C243)) / (SPKA * SPKV)) * 100
Relative Counting En-or = %juare Root of ((1 / 241) + (1/(243)) * 100

mr-241 pCi71, -2.46E+01

rnm-241 Ii/niL, -2.46E-02

8.6%

kM- 2 43 Tracer Reovry =12.5%

Data Entry by: Date: 13-Sep-93 _
pproved by: Date:Sw; /J, 3

Form 3 Rev. 1.1 ' Page 1 of 1

1C83

Sral No Sample Ponm Date Time Issued Priori

V 34.-8082 107-AP 8- 3-93 10:56 25
Delerrn-Alon M4elhod. Slandard Aesult Units Charge Code Reruns

Am241 LA-503-156 % RECOVERY N1L17 1
S.,ol" Sze Cusidmer ID
? /, ) 107APCOM

Armirks CaiLcatOiS 
0

ESuilS

SAMPLE SPIKE -RERUN
DUPLICATE
SPIKE ID-1339
SPIKE VOL-/,q

Analyst - 1 e. - Anays -3 AnllybI I Analyst 5

Haar HaS Hs

Dale T me Compieled Lab I '

7: eoa<



AMERICIUM 241 ANALYSIS - ACID DIGESTION

* &sA 'i-g~t3

2237 -7
30

WHC-SD-WM-DP-053

BEST AVAILABLE COPY

1084

REV 0

00M-



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
V-32-8582

File ID: 2a2223.CNF

Counted on: 9/10/93
Detector: AEA2
Geometry number: 1
Count time:

A N A L Y S I 3

WHC-SD-WM-DP-053 REVo

@ 6:52

28801. Sec

PEAK ANALYSIS

Peak center
Initial Final

358.981 358.981
297.445 297.440
252.555 252.172
229.455 227.887
75.119 74.726
52.361 51.903

FWHM
Initial F
16.000 11
24.000 20
20.000 16
12.000 5
84.000 356
4.000 &

PEAK RESULTS
Peak Error Limit: 15%

Peak
ID Isotope
1 Cm243

Cm244
2 Am241

Pu238
3 Am243

Pu240
4 Pu239

Pu240

AEA Pea
Frac Exp.

0.010 5.786
5.796

0.448 5.480
5.499

0.524 5.276
5.144

0.042 5.143
5.144

????5

Centroid
Obs.

5.785
5.785
5.495
5.495
5.283
5.283
5.168

Diff. FWH
0.0010.06
0.011
-. 0150.10
0.004
-. 0070.08
-. 139
-. 0250.02

5.168 -. 024
4.449
4.341

M Ra
Count %err
te c/m @95

1.79 6.7

79.60 1.0

93.17 1.0

7.41 9.4

1.75 16.0
0.00 1000.

d /m
22
16

761
994
846
837
66
66

Activity
uCi/ea

.995E-05

.727E-05

.343E-03

.448E-03

.381E-03
.377E-03
.300E-04
.300E-04

1.024 <--valid peaks only-7>

DETECTOR CALIBRATION
Energy(MEV) = 4.097 + (0.0047)

Energy range (MeV): 4.097 TO
Efficiency = 0.1112 CP

*Channel
6.504

M/DPM

Item
Raw spectrum
Smoothed
Composite fit

TOTAL COUNT DATA:

Total
85300.0

j28;5 85415.5
88191.3

% Recovery
100.000
100.135
103.390

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIsT THAT
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES 1 TO

Peak
ID
1?
2
3
4
5?
6?

Peak
Initial

30.4
1370.4
1081.8

255.2
9.5
1.9

height
Final

30.4
1370.4
1081.8

255.2
9.5
1.9

nal
927
507
036
131
702
000

Init
8.0

12.0
10.0

6.0
42.0

2.0

Tau
ial
00
00
00
00
00 1
00

Final
2.282
5.087
[.883
2.547

16.447
3.758

Totals: 181.98

LX -



Residuals -2891.3

Analyzed by:
DM

WHO-SD-WM-DP-053

-3.390

REV 0

1C6



Spectrum 2a2223.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2, ., etc Display Max.:

WHC-SD-WM-DP-053 REV 0

.......... 3...

................... 3......

.......................... 2 ..

. ............................... 2.

1087

10058.4

3

.3

.3
.3

.4.

24.
.2.

3
3

3

3
3

4.

.2
.3

.2

2
2

.2



Raw Data Dump
1 28801.
1 2.
1 6.
1 9.

4.
£ 8.
1 10.
1 10.
1 8.
1 10.
1 21.
1 17.
1 22.
1 32.
1 25.
1 31.
1 43.
1 51.
1 71.
1 94.
1 145.
1 278.
1 601.
1 775.
1 778.
1 1170.
1 582.
1 307.
1 544.
1 1146.
1 1311.

256.
- 9.
1 5.
1 14.
1 30.
1 14.
1 3.
1 0.
1 1.
1 2.
1 0.
1 0.
1 0.
1 0.
1 0.
1 0.
1 0.
1 1.
1 0.
1 0.

for AEA Spectrum:
0
5
7
9
7
18
9
14
11
13
18
15
28
22
34
32
41
47
72
74

145
310
676
747
860

1178
535
290
551

1274
1172

221
10
4
19
24
35
4
1
0
0
0
0
0
0
0
0
0
1
0
0

0. 2
3. 4
4. 6
4. . 10
6. 11

10. 10
8. 10

14. 11
10. 10
17. 13
14. 20
21. 20
21. 16
20. 20
26. 26
30. 38
42. 35
50. 59
70. 83

120. 89
148. 138
314. 361
696. 700
720. 705
_4 930

120L5. 1188
463. 399
292. 349
637. 685

1288. 1372
1063. 951

175. 142
2. 11
6. 6

15. 19
25. 36
25. 22

2. 2
0. 0
0. 0
0. 0
1. 0
0. 0
0. 1
0. 0
1. 1
0. 0
0. 1
1. 0
0. 0

2a2223.CNF
4
4
7
11
5
8
6
14
13
16
24
25
28
18
31
40
52
62
82

120
191
405
692
712
979

1104
343
301
762

1408
857
109
10
8
14
33
21
0
0
0
0
0
0
1
0
1
0
2
0
0

3.
6.
6.
7.

11.
6.

11.
16.
14.
18.
19.
13.
25.
31.
30.
39.
56.
67.
65.

110.
193.
461.
755.
717.

1036.
1065.

348.
377.

cT430.
716.

65.
6.
6.

13.
25.
8.
2.
0.
0.
0.
1.
0.
0.
0.
0.
1.
1.
2.
1.

WHC-SD-WM-DP-053 REV 0
2.

13.
6.
5.
7.
6.
4.

11.
12.
14.
12.
13.
28.
31.
29.
38.
46.
63.
81.

129.
201.
479.
768.
706.

1123.
1031.
299.
374.
943.

1419.
659.

52.
5.
6.

22.
24.
5.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.

3
5
9
11
6
9
13
11
15
21
15
22
24
32
30
51
49
59
75

125
219
484
856
711

1072
885
267
420
996

1413
535
24
3
7

22
22
10
0
0
0
1
0
0
1
0
0
0
0
0
0

3
3
6
7
8

10
12
12
14
10
17
19
18
27
24
43
42
51
56

132
246
538
782
739

1094
804
273
456

1065
1367

452
28
4
8

30
36
10
0
0
0
1
0
1
0
0
1
0
0
0
0

4
8
2
9
7
8

.8
5

11
8
17
21
22
28
34
36
48
64
95

128
239
547
855
769

1178
695
288
512

1094
1347

382
25
5

11
29
38
4
0
0
0
0
0
0
0
0
1
1
0
0
0

1ss8



Westinghouse Hanford Co

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
V-33-8682

File ID: 4a4820.CNF

Counted on:
Detector:
Geometry number:
Count time:

A N A L Y S I S

WHC-SD-WM-DP- 053 REV 0

9/10/93 @ 6:54
AEA4

28806. Sec

PEAK ANALYSIS

Peak center
Initial Final

253.903 253.903
157.511 157.433
114.599 114.103
107.146 106.706

FWHM
Initial F
14.000 7

138.000 1
8.000 0
6.000 0

PEAK RESULTS
Peak Error Limit: 15%

Peak Centroid
Exp. Obs. Diff. FWHM
5.276 5.291 -.0150.03

4.837 0.00
4.634
4.599

Count
Rate c/m

42.13
1.77
0.07
0.13

%err
@95
1.4
6.8
97.6
52.9

d/m
382
16

.7

.0

Activity
uCi/ea

0.172E-03
0.719E-05

0.885 <--valid peaks only--> 43.90

DETECTOR CALIBRATION
Energy(MEV) = 4.097 + (0.0047)*Channel

Energy range (MeV): 4.097 TO 6.504
Efficiency = 0.1112 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
23825.
23990.
21178.

2646.

0
5
2
8

% Recovery
100.000
100.695
88.891
11.109

Analyzed by:

IC83

Peak
ID
1
2
3?
4?

Peak
Initial

997.8
22.3

6.5
5.7

height
Final
997.8

22.3
6.5
5.7

inal
.012
.000
.714
.797

In
7

69
4
3

Tau
tial
000
000
000
000

Isotope
Am243

Final
1.956
0.100
0 . 854
0.325

2
3
4

AEA
Frac

0.849
0.036

????

Totals:

DM



Spectrum 4a4820.CNF
I Lecjend:- Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WH-SD-WM-DP-053 REV 0

1..
......1
............... 1
.................................... ..

...............................................................
............................ 1

1090

7259.7

1.



Raw. Data Dump for AEA Spectrum: 4a4820.CNF WHC-SD-WM-DP-053 REVO
1 26506. 0. 0. 82. 15. 6. 3. 1. 2. 2.

11 0. 3. 2. 0. 1. 2. 2. 1. 3. 2.
21 2. 1. 1. 2. 3. 2. 2. 2. 3. 2.
31 1. 4. 5. 0. 2. 1. 5. 7. 0. 6.
41 1. 1. 2. 6. 0. 5. 4. 2. 2. 3.
51 0. 6. 5. 5. 5. 8. 5. 7. 5.
61 3. 4. 14. 3. 5. 1. 7. 5. 9.
71 8. 8. 8. 2. 5. 2. 8. 6. 7. 8.
81 9. 3. 1. 5. 2. 4. 2. 4. 9. 10.
91 11. 6. 9. 9. 7. 9. 3. 5. 7. 9.

101 8. 7. 11. 6. 6. 13. 16. 15. 8. 7.
111 8. 8. 8. 16. 8. 12. 9. 8. 10. 8.
121 14. 5. 9. 6. 13. 15. 11. 15. 10. 11.
131 16. 16. 6. 8. 18. 13. 19. 9. 13. 28.
141 12. 11. 23. 17. 15. 24. 15. 18. 15. 21.
151 22. 14. 25. 25. 18. _ 16. 30. 20. 22. 23.
161 14. 16. 14. 23. 19. 23. 25. 19. 33. 28.
171 25. 27. 29. 23. 30. 30. 33. 32, 36. 37.
181 38. 29. 35. 34. 44. 32. 42. 39. 45. 41.
191 46. 37. 44. 43. 40. 51. 47. 43. 55. 54.
201 59. 47. 57. 67. 55. 63. 66. 60. 80. 60.
211 75. 75. 72. 100. 80. 98. 97. 90. 84. 119.
221 98. 133. 118. 127. 125. 136. 130. 155. 144. 172.
231 203. 183. 215. 192. 252. 288. 257. 310. 379. 381.
241 419. 470. 534. 2. 620. 654. 695. 788. 805. 885.
251 906. 980. 1061. 10 1057. 954. 829. 659. 475. 300.
261 182. 105. 84. 8. 56. 51. 48. 40. 44. 30.
271 22. 16. 12. 4. 6. 2. 0. 1. 1. 2.
281 1. 1. 1. 0. 1. 3. 2. 5. 3. 3.
291 6. 5. 3. < :) 7. 4. 4. 7. 4. 5.
301 1. 5. 3. 1. 2. 2. 1. 0. 1. 2.
311 1. 0. 0. 1. 0. 0. 0. 0. 0. 0.
321 0. 0. 0. 0. 0. 0. 1. 0. 0. 1.
331 1. 0. 0. 0. 1. 0. 0. 0. 0. 1.
341 1. 0. 0. 0. 0. 3. 1. 4. 0. 3.
351 3. 3. 1. 1. 1. 0. 0. 1. 1. 1.
361 2. 1. 1. 0. 0. 0. 0. 0. 2. 1.
371 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.
381 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. U.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
441 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 1. 0. 0. 0. 0. 0. 0.
481 1. 0. 1. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

1091



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
V-34-8782

File ID: 6a6656.CNF

Counted on:
Detector:
Geometry number:
Count time:

9/10/93 @ 6:55
AEA6

28803. Sec

PEAK ANALYSIS

Peak height
Initial Final
669.7 669.7
22.0 22.0
0.3 0.1

Peak center
Initial Final

251.139 251.139
146.131 145.467
130.455 130.000

Ini
26.

108.
4.

tia
000
000
000

FWHM
1 F

24
1
0

inal
.507
.000
.100

Tau
Initial
13.000
54.000
2.000

PEAK RESULTS
Peak Error Limit: 15%

Peak
D Isotope

Am243
Pu240

2 Np237
3

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.911 5.276 5.278 -.0020.12 50.62 1.3
5.144 5.278 -.134

0.031 4.781 4.781 0.0000.0.0 1.74 7.6
???? 4.708 0.00 *****

d/m
459.8
455.2

18.0

Activity
uCi/ea

0.207E-03
0.205E-03
0.811E-05

0.942 <--valid peaks only--> 52.36

DETECTOR CALIBRATION
Energy(MEV) = 4.097 + (0.0047)*Channel

Energy range (MeV): 4.097 TO 6.504
Efficiency = 0.1112 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
26670.0
26788.4
25135.9

1534.1

% Recovery
100.000
100 .444
94.248

5.752

Analyzed by:

1.02

WHC-SD-WM-DP-05 3 REV 0
A N A L Y S I S

Peak
ID
1
2
3?

Final
3.940
0 . 100
0.100

Totals:

DM



Spectrum 6a6656.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-053 REV 0

1.
.1

.1

.1

........ 1

.................... 1

.. .....................................1.

.................................................1.

....................... 1

1033

5163.2



Raw Data Dump
1 28803.

11 3.
21 2.

-1A

for AEA Spectrum:
0.
1.
3.
3.
1.
3.
4.
6.
5.
8.
8.
9.
9.

13.
21.
17.
40.
38.
50.
82.

106.
142.
191.
316.
527.
650.
234.

24.
3.
3.
3.
1.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
1.

2.
6a6656.CNF

5. 1
0. 3
2. 4
4. 1
3. 1
7. 4
4. 2
2. 6
8. 6
8. 10

12. 11
7. 12
9. 17

10. 21
37. 20
44. 25
46. 31
57. 42
70. 73
84. 80

118. 113
168. 163
229. 214
387. 373
586. 600
581. 601
170. 146

21. 21
4. 3

Q. 4
4. 1
0. 2
1. 0
0. 3
1. 0
1. 1
0. 0
0. 0
0. 0
0. 0
0. 0
0. 0
0. 0
0. 0
0. 0
0. 0
1. 0
3. 1
0. 0
4. 9

2. 5.
0. 2.
1. 0.
3. 2.
3. 4.
6. 3.
3. 2.
8. 8.
5. 7.

10. 2.
6. 14.

18. 15.
20. 15.
23. 26.
27. 27.
38. 38.
45. 35.
46. 60.
60. 66.
93. 104.

124. 115.
153. 199.
210. 238.
416. 424.
657. 612.
536. 476.
110. 82.

10. 7.
3. 6.
2. 3.
2. 0.
2. 0.
0. 0.
1. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 2.
0. 0.
4. 0.

1C34

WHC-SD-WM-DP-053 REV 0
2.
1.
3.
3.
2.
4
7.
4.
4.
9.
8.
9.

13.
16.
26.
22.
38.
58.
78.
98.

111.
176.
286.
474
684
441.

89.
8.
3.
1.
0.
1.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.

1.
2.
1.
3.
2.
2.
4
6.
8.

10.
13.
14.
20.
28.
21.
44.
50.
66.
79.
84.

129.
193.
271.

417.
67

3.
1.
2.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
a.



G E N E R A L

Westinghouse Hanford Co.

A L P H.A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

SAMPLE
V-34-8882

File ID: 7a7183.CNF

WHC-SD-WM-DP-053

Counted on:
Detector:
Geometry number: 1
Count time:

9/10/93
AEA7

@ 6:56

28801. Sec

PEAK ANALYSIS

Peak height
Initial Final
189.6 189.6

Peak center
Initial Final

252.430 252.430

FWHM
Initial Final
16.000 10.353

Tau
Initial Final
8.000 2.397

PEAK RESULTS
Peak Error Limit: 15%

Peak
ID Isotope
1 Am243

AEA
Frac

0.910

Peak Centroid Count
Exp. obs. Diff. FWHM Rate c/m
5.276 5.284 -.0080.05 9.68

%err
@95
2.9

Activity
d/m uCi/ea
87.9 0.396E-04

0.910 <--valid peaks only--> 9.68

DETECTOR CALIBRATION
Energy(MEV) = 4.097 + (0.0047)*Channel

Energy range (MeV): 4.097 TO 6.504
Efficiency = 0.1112 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
5107.0
5220.5
4646.5

460.5

% Recovery
100.000
102.223
90.982
9.018

Analyzed by:

-2)

REV 

Peak
ID
1

Totals:

DM

les5



Spectrum 7a7183.CNF
1 Legend. Raw = .. . Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-053 REV 0

.... . .

...................

................................. ......................................................

....................... 1
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Raw Data
1 28801

11 0
21 0
31 0
41 0
51 0
61 0
71 0
81 0
91 1
01 0
11 0
21 3
31 1
41 2
51 1
61 4
71 4
81 7
91 5
01 19
11 27
21 36
31 63

241
251
261
271
281
291
301
311
321
331
34 1
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

Dump for AEA Spectrum:
0
0
0
0
0
0
0
0
0
0
0
1
1
2
2
1
3
1

13
6

12
20
39
68
20

30 12

6.
1.
1.
3.
0.
0.
0.
1.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.

0.
0,
0.
0.
0.
1.
0.
1.
1.
0.
1.
0.
1.
0.
1.
3.
5.
2.
3.
5.

16.
20.
51.
73.

102.
203.
32.
4.
2.

1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
1.
4.
3.
2.
5.
8.

10.
16.
23.
39.
57.

126.

4.
3.
1.
1.
0.
0.
1.
0.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.

0. 0.

7a7183.CNF
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
1. 0.
0. 0.
4. 1.
2. 4.
1. 4.
0. 2.
3. 2.
4. 5.
5. 7.

15. 8.
23. 18.
35. 24.
41. 42.
65. 58.

140. 139.
148. 158.

15. 11.
1. 0.
1. 3.
4. 6.
1. 1.
0. 0.
0. 0.
0. 0.
1. 0.
1. 2.
2. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.

WHC-SD-WM-DP-053 REV 0
0. 0. 0. 0
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
1.
0.
3.
3.

10.
6.

28.
27.
35.
70.

150.
126.
11.
2.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1
1

0. 0. 0.
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
V-34-8982

File ID: 5a5736.CNF

Counted on:
Detector: A
Geometry number: 1
Count time:

9/10/93 @ 6:54
EA5

28804. Sec

PEAK ANALYSIS

Peak center
Initial Final

300.288 300.288
255.354 254.627
147.962 146.544
111.360 110.821

FWHM
Initial Final
26.000 22.829
20.000 19.560
4.000 0.481
6.000 0.733

Tau
Initial
13.000
10.000
2.000
3.000

PEAK RESULTS
Peak Error Limit:

-ik
ID Isotope
1 Am241

Pu238
2 Am243

Pu240
3
4

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.435 5.480 5.509 -.0290.11 17.19
5.499 5.509 -.010

0.569 5.276 5.294 -.0180.09 22.47
5.144 5.294 -.150

???? 4.786 0.03
???? 4.618 0.02

%err
@95
2.2

2.1

394.
415.

d/m
164.4
214 .7
204.1
202.0

Activity
uCi/ea

0.741E-04
0.967E-04
0.919E-04
0.910E-04

1.004 <--valid peaks only--> 39.65

DETECTOR CALIBRATION
Energy(MEV) = 4.097 + (0.0047)*Channel

Energy range (MeV): 4.097 TO 6.504
Efficiency = 0.1112 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
18957.0
19072.6
19060.4

-103.4

% Recovery
100.000
100.610
100.545
-0.545

Analyzed by:

1038

9-/C <5

A N A L Y S I S

WHC-SD-WM-[DP-053 REV 0

Peak
ID
1
2
3?
4?

Peak
Initial

198.7
193.8

3.6
2.1

height
Final
198.7
193.8

3.6
2.1

Final
2.882
1.594
0.850
1.540

15%

Totals:

DM

A*114-



Spectrum 5a5736.CNF
I Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 1783.2

WHC-SD-WM-DP-053 REV 0

.2

.2.

.. 2.
.. 2.
.. 2

1....
.1...

.....

2

.2.

.2.

.2

2
2.

.

1
.. .. 1

1

........... 1

1

1C9



Raw Data
1

11
21
81

91
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301

28804.
2.

1.
0.
2.
5.
2.
3.
3.
1.

11.
10.
12.
11.
27.
23.
32.
44.
48.
74.
87.

118.
133.
153.
215.
199.

77.
93.

7.
2.
1.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

Dump for AEA Spectrum:
0.
1.
3.
1.
3.
1.
2.
3.
6.
9.
7.
9.
8.

13.
21.
16.
27.
37.
42.
51.
65.
69.

134.
153.

161.
106.
110.
193.
211.

50.
4.
1.
1.
1.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
1.
0.
0.
1.

6.
'1.

3.
4.
3.
4.
4.
6.
6.
7.
3..
8.

11.
13.
17.
20.
19.
33.
41.
58.
80.

101.
124.
149.
173.
246.
161.
110.
128.
176.
179.

50.
2.
1.
1.
4.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

5a5736.CNF WHO-SD-WM-DP-053 REV 0
2.
4.
1.
4.
4.
1.
0.

2.
4.
6.
6.
8.

14.
18.
30.
20.
35.
38.
45.
65.
77.

120.
137.
158.
209.
252.
108.
106.
147.
188.
173.

21.
1.
0.
1.
1.
0.
0.
0.
0.
0.
0.
1.

0.
0.
0.
0.

1.
0.
1.

3.
3.
2.
1.
2.
3.
5.

3.
8.

7.
11.

6.
12.
17.
20.
19.
30.
37.
42.
48.
69.

110.
125.
142.
204.
185.

85.
89.

160.
196.
126.

10.
2.
1.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

2.
2.
0.

0
2
3
3
1
2
6

3

9
9

11
18

19
28
42
37
52
69
74

116
146
150
213
238
92

107
147
209
97
6
0
1
2
0
0
0
0
0
0
0
0
0
0
0
0
0

1
0

11o



G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
V-34-8082

File ID: 8a8401.CNF

Counted on: 9/10/93
Detector: AEA8
Geometry number: 1
Count time:

A N A L Y S I S

WHC-SD-WM-DP-053

@ 6:56

28804. Sec

PEAK ANALYSIS

Peak center
Initial Final

355.968 355.968
299.814 299.813
254.010 253.887
227.$84 227.128

FWHM
Initial Final
22.000 14.403
14.000 10.084
16.000 9.248
14.000 7.181

Tau
Initial
11.000
7.000
8.000
7.000

PEAK RESULTS
Peak Error Limit:

ID Isotope
1
2 Am241

Pu238
3 Am243
4 Pu239

Pu240

AEA
Frac
????

Exp.

0.166 5.480
5.499

0.159 5.276
0.078 5.143

5.144

Peak Centroid Count
Obs. Diff. FWHM Rate c/m

5.770 0.61
5.507 -. 0270.05 11.26
5.507 -. 008
5.291 -.0150.04 10.78
5.165 -.0220.03 5.28
5.165 -. 021

%err
@95
11.5
2.7

2.8
5.1

d/m

107
140
97
47
47

Activity
uCi/ea

0
0
0
0
0

485E-04
633E-04
441E-04
214E-04
214E-04

0.402 <--valid peaks only-->

DETECTOR CALIBRATION
Energy(MEV) = 4.097 + (0.0047)

Energy range (MeV): 4.097 TO
Efficiency = 0.1112 CP

*Channel
6.504

M/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
32624.0
44137.9
13407.8
19216.2

% Recovery
100.000
135.293
41.098
58.902

Analyzed by:

1101

-293

RE it(

Peak
ID
1
2
3
4

Peak
Initial

14.0
240.6
227.0
118.7

height
Final
14.0

240.6
227.0
118.7

Final
5.796
2.694
2.326
1.852

15%

Totals: 27.32



Spectrum 8a8401.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc

...................................................

.................................................

Display Max.:

WHO-SD-WM-DP-053 REV 0

.4

3.

.4

.2

.4.

3..
..4

3..
.3..

................. 3 ..
3.

2
2.
.. ......... ....... .. .2

........................... 2

.2..
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Raw Data
1

11
21
31
41
51
6 1
71

1 1
101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
4 11
42 1
431
441
451
461
471
481
491
511

28804
1.
1.
2.
0.
3.
0.
2.
4.
4.
2.
1.
2.
3.
3.
3.
5.

11.
8.

19.
25.
49.

118.
142.

82.
221.

91.
42.
77.

2.

1.
2.
3.

10.
16.

1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

Dump for AEA Spectrum:
0.
0.
1.
2.
1.
1.
2.
2.
1.
1.
2.
2.
0.
4.
5.
9.
8.

12.
11.
20.
39.
61.

124.
126.

95.
236.

70.
46.
61.

151.
241.

27.
1.
3.
6.

12.
12.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

8a84
0. 14594. 3991.
1. 3. 1.
2. 4. 1.
0. 2. 1.
1. 2. 1.
1. 3. 1.
2. 1. 2.
1. 1. 2.
2. 2. 1.
5. 2. 1.
2. 1. 5.
3. 2. 6.
6. 3. 1.
6. 7. 4.
3. 8. 4.
6. 7. 4.
8. 9. 6.
8. 5. 7.
6. 15. 19.
1. 22. 24.
9. 36. 34.
4. 58. 84.
6. 127. 156.
3. 123. 91.
3. L 157.
6. Q 7 Z) 220.
0. . 50.
8. 34. 55.
8. 94. 94.
0. 192. 220.
1. 156. 131.
6. 15. 7.
1. 0. 4.
0. 3. 2.
5. 2. 5.
1 . 17. 14.
8. 11. 6.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 1. 0.
0. 0. 0.
0. 0. 0.

01.CNF WHC-SO-WM-DP-(
1 . 0. 2.
2. 0. 1.
0. 1. 1.
2. 0. 0.
2. 6. 2.
1. 2. 2.
2. 2. 0.
0. 1. 4.
3. 1. 2.
4. 3. 2.
2. 0. 4.
5. 3. 3.
4. 6. 2.
5. 4. 7.
6. 2. 1.
5. 8. 9.
9. 9. 9.
9. 6. 12.

18. 8. 21.
29. 26. 28.
30. 31. 30.
96. 84. 104.

173. 154. 185.
81. 76. 73.

158. 175. 167.
236. 205. 178.

37. 49. 44.
50. 43. 50.

102. 106. 109.
210. 226. 258.
123. 94. 59.

10. 2. 2.
3. 4. 2.
2. 3. 3.
5. 3. 6.

16. 15. 13.
3. 4. 3.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
1. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.

53 REV0
1.
0.
0.
3.
2.
1.
I-.
0.
2.
4
2.
3.
2.
8.
2.
5.
6.

12.
17.
27.
44.

102.
162.

77.
185.
139.

40.
42.

123.
259.

45.
0.
2.
2.
7.

11.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1103



WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH WHC-SD-wM-DP-053 REV 0
Lab Segment S ria o. Customer ID:

A 3y _,//70 9 6otr1
Analysis: 

Sample Pre : -

Instrument: w 37-217 Procedure/ Rev: £4 C9'3-TS(&

Technologist: - Date: .j

Starting Time: o Temperature 2 11 o.-

Ending Time: Chemist: 5.4 C4V#6O J

Comments'

Description Lab ID Description Lab ID

1 -LWC -(%, 11

2 V7- (yZ, 12

3 V13

41 V 3f -tt , 14 OUT FOR RERUN
5 _V74- 15
6 bfl" V 3 g 16

7 17

8 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

4mt e 63316 - o-nj

A-6000-881 103/921



WHC-SD-WM-DP-053 REV 0

ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:

LA-503-156 September 1, 1993
PREPARED BY: 24 ., DATE COMPLETE:

L L Fritts Q 2- September 2, 1993

UNITS: uCI/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC DET LIM % CTER
STD 63B43 V32 Am-241 2.86E+1 91.4 4.5

BLANK V33 Am-241 <6.37E-4 55.6 15.7

107APCOM V34 Am-241 <6.37E-4 <6.37E-4 N/A N/A 10.5 6.37E-4 32.2
1 11.9 38.2

Recovery: Spike 84.7 7.1
Dup 66.4 12.2

107APCOM V34 Cm-243/44 <6.37E-4 <6.37E-4 N/A N/A 10.5 6.37E-4 32.2
11.9 38.2

Recovery: Spike 84.7 7.1
Dup 66.4 12.2

107APCOM V34 SPIKE 2.27E-2 1.78E-2 2.03E-2 24.1

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

The results for the standard are in uCi/L.

The Cm-243/244 is below detection limit.

Rerun requested: RPD on spike and spike duplicate is greater than 20%.

1105



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

lurtucrtwhnP-05 ArEV A

Sample Poma Date

V .32.-8582 107-AP 8- 3-93

Time Issued Porty

10:44 25
Mehod Stanard Resolt Unt& C'age Code

An24 LA-503156 I RECOVERY N1L17 0
Sample S ze Cuslemer 10

? /t-0 - J 0- / [2 STD
Pemalbs. Calculattons hesults

EDP R201 AR001 "pA" -,

STD# b333 RESULT 2Y-4 ATIACH PRINTOUT

STD VAL:2(SS %REC /14,7l

OUT FOR RERUN
n Analys1 2 Analyst -3 Analyst- 4 Analyst- 5

rT.e Co l.lrd L b U

__ _-Jo 3A

AM-241: LA-503-156 (D-0) LIQUIDS STANDARD
SordS N&\ pi ke (rie-) [look Number 58B43

32-8582 \tivity of Am243 Tmner in dpm/imn (SPKA) 5655

MBatch 10 4pike (Tnaar) Volume in ml, (SPKV) 0.1

1554 lumine of Sample in mL (SS) 1

'Rerun No. ilubon FaRcor (DF) 101
o igest Diltion Factor (DDE) 1

Analyst %m-241 Aiva Peak leight fim AEA (M-41) 1064
m- 2 43 Ajt Peak leight from AEA ((243) 958

Dt t fotal AT (ouint (A1MT) 16569

09/01/93 T Count Time in Minutes (MIN Crd) 30

. ekginid in CPM ([K) 7

An-241 pCi/L = ((241 I SPKA * SPKV - DF * DDF * (1000mL/L)) / ((M43 * S* (2220000dpm/mL))

pCi/auil = pCi/L / (1000mL/L)
Tracer % Ret = ((AThT / MIN CLTd - [KG) 0 2 (243 / (C241 + (243)) / (SPKA SPKV)) * 100
Relative Counting Enr =JSqwe Root of ((i / C241) + (1 /C243)) * 100

15m-241 iL-l 2.86E+01

min-24 I ii/mi -2.86E-02

e in ilgr1 =4.5%

Xa-243 Tiarer Rcovemy =91.4%

Data Entry by: Date: 02-Sep-93

Approved by: Date: & t /r /
Form 3 Rev. 1.1 Page 1 of 1

1-c6

S.-6 v ."D 831a



AMERICIUM 241 ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-053 REV 0

16 -69 '

BESTAVAILABLE COPY

1j1Y7

#7

I r 02- F5m



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

AM-241: LA-503-156 (D-0) LIQUIDS BLANK

~SeaL No. 'pike (Tracer) flook Number 58B43
33-8682 Ativity of Am243 Tramer in dpm/mL (SPKA) 5655

Batch ID pike (Tracer) Volume in mL (SPKV) 0.1
1554 iolume of Sample in mL (,S) 0.1

.:fln No, bilution Factor -(DF) 1
0 ligest Dilution Mactor (DDF) 5

A m-241 Area Peak Height from AFA (241) 42
V _A m-243 Aa Peak Height fRm AFA (243) 11 65

t rotal AT Count (AMOT) 4916
09/01/93 4T Count Time in Minules (MIN CTd) 30

'iekgmund in CPM (BK(C) 1

Amn-241 pCi/L = ((C241 * SPKA * SPKV * DF * DDF (1000ml/L)) / ((243 *SS (2220000dpm/ml))
pCi/mL = pCi/L / (1000mL/
T-mer % Ree = ((AMhT / MIN CI'd - [JKG) * 2 * (C243 / (C241 + C243)) / (SPKA SPKV)) 100
IRlative Counting Eror = &Iuare Root of ((1 / C241) + (1/243)) * 100

NOTE: Reported result Is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

m-241 Cb/L < 6.37E-01

Am-241 pCi/mt < 6.37E-04

live aiounling ermr 15.7%

m43 TicEr Prcoy =55.6%

Data Entry by: Date: 02-Sep-93
Approved by: Date: 2 /993
Form 3 Hev. 1.1 Page 1 of 1

11328

- WHC-SD-WM-Dp-053 REV-0-3
Seral No Sanpie Po n Date Timn ISsued P.oty

V 33.-8682 107-AP 8- 3-93 10:53 25
m n MeGhod Stardard Sesu.t Unts Chaige Code F,,",

An241 LA-503-156 uCi/ML N1L17 0
smie se C tomer 1 ID

? . /-O 041 BLK
demak; Ccuidiocs uesuls

REAGENT BLANK <6.37 X I ,Z4 ' - QI9M
COUNT AS uCI/L TWCH PRINTOU

OUT FOR REi(UN
naly - 1Ana.ys, - 2 Analysl 3 An ys - 1 : Analt -5

r_ >7/H

____________

5A46flOC*V td 0 83)



AMERICIUM 241 ANALYSIS - ACID DIGESTION

WHC-SD-WMR-P-..3 REV 0I

BESTAVAILABLE COPY

I1CS

7 Z~ ~-/-~-

4/9/4 -/



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

c______ WHC-SD-WM-DP-053 REV 0
Sea No Sample Poml

V 34.-8732 107-AP
Date

S3-
Tim* Issued

3-93 10:56
PiNorly

25
ne alon Meo 6 S ,an805 Result units Charge Code Re,

An241 LA-503-156 uCi/ML N1L17 0
samoie S,2e Customer 10

? .1/&0 107APCOM
Remaks Caiclations Sesins

COUNT AS uCI/L <6.37x IO" A /AEA - 4AA

dTTACH PORNTCUT I

OUT FOR RERUN
A IyM - I Analyst - 2 - Anays - 3 Anaryst - AnaWys 5

H' s/Hr s H's MH s Hris t

Date Tine Corncried L a4 K
$4.611 i a aji

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE
tSerip No pke (Tracer) Flook Nunber 58843

V34-8782 %tivity of An243 Tmcer in dprn/ml, (SPKA) 5655
tBAtcW IU pike (Tracer) Volume in mL (SPKV) 0.1

1554 1olume of Sample in mL (S) 0.1
R7e. flo ' ilution Factor (DF) 1

0 igest Dilution Factor (DDF) 5
Anpfly t < am-241 Ars Peak Height fom AEA (C241) 10

in-243 Am Peak lright fmm AEA (M43) 267

-Wt otal AT Count (AMT) 1103
09/01/93 1T Count Tine in Minties (MIN Crd) 30

[ackground in CPM 65h ~~~~, .1 , _ _ __ _ _i

Amn-241 pCi/L = (((241 1 SPKA * S1KV I DF I DDF I (1000inL/) / ((C243 , R3 * (2220000dpm/mi))
pCi/ml. = pCi/L / (1000 nL/)
Tracer % See = ((AIUT / MIN Cd - BKG) * 2 * ((243 / (CM41 + C243)) / (SPKA * SPKV)) * 100
Relative Counting Eror = Square Root of ((1 / c41) + (I/C43)) * 100

NOTE: Reported result Is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

Am-241 pCi/L < c 6.37E-01

in-241 iCi/nL < 6.37E-04

Ilative counting en-or = 32.2%

m-243 Traer Recovery = 10.5%

iData Entry byDate: 02-Sep-93
Approved by: * Date: 2, /11,3
Form 3 Rev. 1.1 Page 1 of 1
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AMERICIUM 241 ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-053

~4~3

(3/-, fzf 9
~/O3

go

BESTAVAILABLE COPY

u-li'

REV 0



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

I -* -WHC-SD-WM-DP-053 REVO

AM-241: LA-503-156 (D-0) LIQUIDS DUPLICATE
: ~Ser$aN&o ipike (Tmeer) Book Ntmber 58B43

34-8882 \ctivity of Am243 Tmcer in dpm/ml (SPKA) 5655
;pike (Tmcer) Volume in ml, (SPKV) 0.1

1554 ohime of Sample in ml (S) 0.1
N ihution Faclor (DF) 1

___igest Dilution Factor (DDF) 5
.ntys km-241 Area Peak hleight fom AFA ((241) 7

-243 Aea Peak Height rom AEA (C243) 342
ol.F rohIA AT Count (AT) 1238

09/01/93 T Count Time in Minites (MIN C'd) 30
lakgmund in CPM (BKG) 7

Am-241 pCi/L ((C241 * SPKA 0 SPKV I DF * DDF * (1000ml/l)) / (((243 * * (2220000dpm/m)
pCi/mL = 1Ci/L / (1000lWL)
Tracer % Rtee = ((AmT / MIN C~d - BKG) * 2 * (C243 / ((241 + C243)) / (SPKA # sPKV)) * 100
Relative Counting Error = qua'r Root of ((1 / C241) + (1/243)) * 100

NOTE: Reported result Is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

m-241 si/L -< 6.37E-01

I ~i/mb - < 6.37E-04

aiv rooling error =38.2%

m-24 Traer Rcovey =11.9%

Data Entry by: * Date: 02-Sep-93
Approved by: Date: 3) 3
Form 3 Rev. 1.1 Page 1 of 1

jji2

SrraI No Sar Pont Date Tm Issued Prorly

V 34.-882 107-AP 8- 3-93 10:56 25
Method Standa fesu t LUo, Chargt Code Rer1.

An241 LA-503-156 uCI/ML N1L17 0
amee S,e Customer C

?2 107APCOM
se sCalrnsn Results

DUPLICATE SAMPLE <4.37 Y W AA - 43CWN
COUNT AS uCI/L ATTACH PRINTOUT

./for.. CUF.91EU
4" S j ys- nrr3 OUT FOR RERUN

An.lyM I Aay
3  

An.y.04 nayt 5

"I .
NvS 

Ms 
HIS/ 

I

Date T~nI e Co ,d Lb6

9-i-p // 546B~-tHISO



AMERICIUM 241 ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-05 3

3e)

BESTAVAILABLE COPY

1113

REV 0

V 3 4,ffl -



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Seil to Sample Ponl Date - Time Issued Ptotmly

V 34.-8982 lO7-AP 8- 3-93 10:56 25
DererrslZon Metod.Standard Result Uns Charge Gode Reruns

Am241 LA-503-156 % RECOVERY N1L17 0
-Saple s',e Cusiomet '0

C/ 107APCOM

SAMPLE SPIKED ID
SPIKE ID ./rtp wr a,4YV3  "AEA" - 4S0MIN
SPIKE VOLUME -./ . 4 y3!;rfy> ATTACH PRINTOUT

.Ig f &OUT FOR RERUN

770/- 91 p10e

k 11-iAra'lyi 2 Aa lyllt 3 Aast An~alyt S

Tin.e Completed

AM-241: LA-503-156 (D-0) LIQUIDS CHK EXT NO.
S'ial N pike (Trer) Hook Number 58B43

V34-8982 ktivity of An243 Tracer in dpm/ml (SPKA) 5655
,Batch0 pike (Tracer) Volume in m (SPKV) 0.1

1554 olume of Sample in ml (SS) 0.1
Rem: ,:y ilution Factor (D) 1

0 )igest Dilution Factor (DDF) 1
S m-241 Asm Peak Height rom AEA (C241) 1977

A-243 Ara Peak lleight fmm AEA ((243) 222
0*. ' oal AT Count (AmO) 8095

09/01/93 T Count Time in Minuies (MIN Cd) 30
ackground in CPM (BKG) 1

An-241 pCi/L = ((241 * SPKA * SPKV DF * DDF * (1000mL/) / (((243 * * (2220000dpm/inJ)
pCi/mi. = pG/L / (1000mL/)
Tracer % Rec = ((ATOT / MIN Cd - BKG) * 2 * (C243 / ((241 + (243)) / (SPKA * SJ'KV)) a 100
Relative Counting Enor = Square Root of ((I / 241) + (1/(243)) 1 100

m-241 pCi/L 2.27E+01

m-241 pCi/mL = 2.27E-02

elalive couanling error = 7.1%

n-243 Tiacer Recovery =9.6%

Data Entry by Date: 02-Sep-93
pproved by: Date: + 2, 193

Form 3 Rev. 1.1 Page 1 of 1

11i4

WHC-SD-WM-DP-053 REVO t43&



AMERICIUM 241 ANALYSIS - ACID DIGESTION

2 -/ - -
WHC-SD-WM-DP-053

i ! L 0)-

BEST AVAILABLE COPY

1115
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

AM-241: LA-503-156 (D-0) LIQUIDS ERR
S o 'pike (Taemr) Book Number 58B43

34-8082 tivity of Arn243 Tramer in dpm/mL (SPKA) 5655
~jatc > 'pike (Tramer) Volume in mL (SPKV) 0.1

1554 olne of Sample in mL (SS) 0.1

RAnm NoS ilution Factor (DFI 1
__ __ igest Dilution Factor (DDF) 1

AnpysVt Am-241 Ara Peak Height fmm AEA (241) 538
-243 Area Peak Height fmm AFA ((243) 77

g Ot. fotal AT Count (AIDT) 38375
09/01/93 T Count Time in Minutes (MIN Cil) 10

E.ackgraund in CPM (8KC)

Am-241 pCi/L = ((241 * SPKA " SPKV DF *DDF * (l000mL/Q) / ((C243 I S3 (2220000djpmn/m4)
jpCi/mL = pCi/L / (1000inL/L)
Tramer % Ret = ((AfTO / MIN CId - DKG) * 2 C (243 / ((241 + C243)) / (SPKA SPKV)) * 100
Relative Counting Error = Square Root of ((I / C241) + (I/243)) 1 100

E.-241 s:/E-178E +01I

m~n-241 ji(7/mil- 1.78E-02

laive ount in error =12.2%

m-243 Tracer Recovery = 169.7%

Data Entry by: Date: 02-Sep-93
Approved by: 4 Date:s -- If
Form 3 Rev. 1.1 Page 1 of 1

1116

S. WHO-S D-WM-M-DP053 REVO
Seria No Sample Point Date Tam Issued Pnorly

V 34.-8052 107-AP 8- 3-93 10:56 25
eterm5at"on Metood S tanda0 ReSuti Uits Charge code heruns
Am241 LA-503-156 %RECOVERY N1L17 0
Sa.pl see Customl 10
? . 107APCOM

SAMPLE SPIKE
DUPLICATE .M/
SPIKE ID J>no 4A i-5OJ MTT,4CH ?R'
SPIKE VOL H 1r

OUT FOR RERUN
% ~ ~ 249 4.c. 1-=U

Anayst - i Aa ly t 2 An3tysi - 3 An.lyst . 4 Analyst - 5

Date mec m ee t '

-600 t fltO 3

iT



AMERICIUM 241 ANALYSIS - ACID DIGESTION
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WHC-SD-WM-DP-053

BEST AVAILABLE COPY
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Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
V32-8582

File ID: 4a4801.CNF

A N A L Y S I S-

WHC-SD-WM-DP-053

Counted on:
Detector: A
Geometry number: 1
Count time:

9/ 1/93 @14:55
EA4

28806. Sec

PEAK ANALYSIS

Peak height
Initial Final
898.7 898.7
781.7 781.7

1883.6 1883.6
34.3 34.3
9.7 9.7
14.2 14.2
14.4 14.4

3
2
2
1
1

Peak center FWHM Tau
Initial Final Initial Final Initial
02.552 302.552 14.000 6.390 7.000
57.176 257.113 12.000 4.568 6.000
30.878 230.781 12.000 5.177 6.000
47.231 146.095 56.000 213.618 28.000
05.976 103.936 16.000 11.200 8.000
92.140 92.140 20.000 1.479 10.000
72.296 72.075 36.000 43.697 18.000

PEAK RESULTS
Peak Error Limit: 15%

ID Isotope
1 Pu238

Am241
2 Am243
3 Pu239

Pu240
4 Np237

Np237

AEA Peak Centroid
Frac Exp. Obs. Diff. FWHM

0.259 5.499 5.515 -. 0160.03
5.480 5.515 -. 035

0.203 5.276 5.302 -.0260.02
0.497 5.143 5.178 -.0350.02

5.144 5.178 -.034
0.033 4.640 4.780 -.1401.00

4.781 4.780 0.001

U 235 0.013

4.582
4.526

4.396 4.432 -.0360.21

Count %err
Rate c/m @95

39.62 1.4

31.13 1.7
76.08 1.1

4.98 14.6

0.33
0.17
1.97

32.3
38.2
7.8

d/m
331
254
189
458
458
500
34

Activity
uCi/ea

0. 150E-03
0. 115E-03
0.854E-04
0.207E-03
0.207E-03
0 .226E-03
0. 156E-04

20.8 0.937E-05

1.005 <--valid peaks only--> 153.78

DETECTOR CALIBRATION
Energy(MEV) = 4.0

Energy range (MeV
Efficiency =

93 + (0.0047)*Channel
4.093 TO 6.500
0.1658 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed

Total
73441.0
73669.6

% Recovery
100.000
100.311

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT

COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES 44i TO

Ills

G E N E R A L

REV 0

Peak
ID
1
2
3
4
5?
6?
7

Final
1.615
1.234
1.414

69.619
8.326

16.442
1.655

Totals:

fL-



Composite fit
Residuals

74069.8
-628.8

100.856
-0.856

Analyzed by:
RW

WHC-SD-WM-DP-053 REV 0

1119



Spectrum 4a4801.CNF
1 Legend: Raw .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-053 REV 0

............... 3

.............................................. 3.

............ 3........

1

11?O

13112.8

3

3.
3..

.3

..1

.. 2



for AEA Spectrum:
1 28806.
1 7.
1 10.
1 11.
1 6.
1 13.
1 10.
1 12.
1 15.
1 18.
1 16.
1 15.
1 33.
1 31.
1 28.
1 30.
1 61.
1 56.
1 72.
1 118.
1 217.
1 612.
1 947.
1 2316.
1 376.
1 421.
1 454.
1 105.
1 262.
1 464.
1 955.
1 126.
1 3.
1 0.
1 0.
1 1.
1 2.
1 1.
1 0.
1 0.
1 0.
1 0.
1 0.
1 0.
1 0.
1 0.
1 0.
1 0.
1 0.
1 0.
1 0.

0.
6.
7.
7.

21.
9.

10.
18.
18.
23.
14.
15.
20.
29.
32.
25.
37.
69.
69.
98.

260.
637.
958.

2206.
419.
498.
271.
100.
253.

1.
1.
1.
0.
4.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.

WHC-SD-WM-DP-053 REV 0

1121

0. 92. 73.
5. 5. 10.
4. 2. 9.

11. 4. 13.
6. 12. 11.
6. 13. 17.

12. 19. 17.
14. 19. 9.
12. 14. 17.
21. 17. 16.
22. 23. 27.
25. 20. 17.
24. 30. 23.
34. 35. 32.
36. 34. 29.
44. 44. 48.
38. 50. 47.
74. 54. 67.
63. 89. 77.

104. 120. 129.
280. 277. 353.
731. 745. 789.
932. 963. 1111.

1806. 1487. 1093.
380. 374. 396.
586. 650. 796.
197. 156. 106.

95. 107. 139.
293. 305. 344.
471. 477. 472.

1001. 909. 841.
88. 69. 44.

0. 0. 0.
0. 0. 0.
0. 1. 2.
0. 2. 0.
1. 2. 2.
1. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
1. 0. 1.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
1. 0. 0.
0. 0. 0.

4.
6.
7.
9.

15.
10.

9.
13.
24.

9.
12.
23.
25.
33.
36.
42.
36.
54.
86.

122.
360.
803.

1277.
766.
429.
866.
108.
132.
367.
505.
606.

31.
0.
0.
0.
4.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

8.
8.

14.
13.
10.
10.
13.
15.
15.
19.
29.
33.
25.
17.
43.
35.
47.
73.

104.
125.
407.
907.

1456.
530.

112.
159.
392.
544.
423.

24.
0.
0.
0..
2.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

3.
10.

8.
11.
16.
14.
14.
11.
17.
12.
20.
24.
23.
28.
26.
40.
52.
78.
89.

166.
422.
914.

1815.
426.
415.
941.
112.
153.
448.
605.
270.

11.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

9.
10.
11.
10.

9.
8.

15.
18.
21.
22.
16.
17.
23.
29.
39.
48.
58.
53.
96.

181.
466.
981.

1993.
392.
392.
794.
101.
194.
434.
706.
228.

4.
0.
1.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

13.
10.
10.
10.
15.
15.
16.
19.
12.
16.
24.
25.
33.
41.
33.
43.
51.
60.
97.

181.
551.

1028.
2241.

337.
406.
629.
112.
206.
478.
803.
164.

3.
0.
0.
4.
0.
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.

Raw Data Dump 4a4801.CNF



G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

SAMPLE
V33-8682

File ID: 3a3588.CNF

Counted on:
Detector: AEA3
Geometry number: 1
Count time:

9/ 1/93 @14:54

28802. Sec

PEAK ANALYSIS

Peak height
Initial Final

35.6 35.6
1075.6 1075.6

5.2 5.2

Peak center FWHM
Initial Final Initial Final

293.589 293.589 24.000 17.778
246.652 246.639 24.000 21.909
133.336 133.148 158.000 1.000

Tau
Initial
12.000
12.000
79.000

PEAK RESULTS
Peak Error Limit: 15%

Peak
Isotope

- Am241
Pu238

2 Am243
Pu240

3

Totals:

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.131 5.480 5.473 0.0070.08 9.50 2.9
5.499 5.473 0.026

0.853 5.276 5.253 0.0230.10 61.85 1.2
5.144 5.253 -. 109

???? 4.719

0.984 <--valid peaks only-->

0.41 34.2

Activity
d/m uCi/ea
61.0 0.275E-04
79.6 0.358E-04

376.8 0.170E-03
373.0 0.168E-03

71.35

DETECTOR CALIBRATION
Energy(MEV) = 4.093 + (0.0047)*Channel

Energy range (MeV): 4.093 TO 6.500
Efficiency = 0.1658 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
34815.0
34926.6
34443.4

371.6

% Recovery
100.000
100.320
98.933
1.067

Analyzed by:

1122

WHC-SD-WM-DP-0 53 REVO

Peak
ID
1
2
3?

Final
0.486
5.828
0.100

RW



Spectrum 3a3588.CNF
1 Legend:- Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-053 REV Q

........ 2.
............... 2
....................................2.
............................................................. 2..
.....................................................2...

.............. 2..

1123

8259.3

.2
.2

.2



for AEA Spectrum:
1 28802'.

11 0.
21 2.

2.
5.

51 0.
61 3.
71 5.
81 1.
91 3.
01 7.
11 6.
21 13.
31 8.
41 19.
51 21.
61 32.
71 34.
81 36.
91 69.
01 91.
11 124.
21 227.
31 429.
41 992.
51 980.
61 276.
71 27.
81 18.
91 32.
r'1 17.

2.
£1 0.

31 1.
41 2.
51 0.
61 0.
71 0.
81 0.
91 0.
01 0.
11 0.
21 1.
31 0.
41 0.
51 0.
61 1.
71 0.
81 0.
91 0.
11 0.

0.
0.
3.
2.
4.
6.
5.
4.
4.
8.

13.
4.

16.
19.
13.
26.
32.
31.
43.
74.
97.

154.
241.
489.
969.
976.
197.

29.
14.
33.
19.

6.
0.
3.
3.
2.
2.
0.
0.
1.
0.
0.
0.
1.
0.
1.
0.
0.
1.
0.
0.

WHC-SD-WM-DP-053 REV 0

1124

0.
3-.
3.
2.
1.
3.
6.
4.
7.
9.

12.
4.
9.

17.
23.
23.
34.
45.
51.
83.
94.

158.
278.
488.

1050.
810.
155.

20.
16.

1.

0.
2.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.

0.
4.
1.
2.
2.
1.
2.
3.
3.
7.
7.
4.

14.
17.
13.
18.
23.
34.
55.
86.
91.

166.
265.
570.

1117.
780.
136.

16.
20.
36.
10.

3.
1.
1.
2.
1.
0.
0.
0.
0.
1.
0.
1.
0.
1.
0.
0.
0.
0.
0.

0.
3.
0.
1.
5.
2.
3.
3.
8.
6.
7.
4.

10.
14.
23.
17.
27.
41.
52.
78.

132.
135.
299.
585.

667.
99.
21.
25.
34.

9.
1.
2.
3.
3.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.

1.
5.
3.
0.
1.
3.
4.
5.
9.
4.
5.

15.
18.
13.
18.
18.
26.
31.
49.
79.

111.
187.
304.
646.

1110.
581.

74.
11.
28.
32.

8.
2.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
2.
0.
0.

2.
0.
4.
2.
0.
4.
2.
1.
8.
2.
6.
9.

14.
16.
25.
21.
29.
47.
61.
76.

110.
201.
354.
735.

1152.
502.

70.
16.
29.
35.

8.
0.
0.
1.
1.
2.
0.
0.
0.
0.
1.
3.
0.
0.
0.
2.
0.
1.
0.
0.

2.
1.
3.
4.
4.
4.
0.
4.
6.
4.
9.

11.
13.
10.
14.
30.
30.
46.
44.
64.

104.
185.
359.
816.

1136.
421.

58.
16.
21.
24.

3.
1.
0.
3.
2.
0.
0.
0.
0.
0.
0.
0.
2.
1.
0.
2.
0.
0.
0.
0.

1.
3.
2.
2.
5.
2.
3.
5.
4.
6.
8.
7.

15.
18.
20.
24.
32.
46.
45.
79.

109.
211.
402.
889.

1039.
336.

54.
14.
31.
29.
5.
0.
2.
1.
1.
3.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
1.
0.
0.

1.
0.
4.
4.
3.
3.
2.
5.
8.
5.
4.

13.
15.

6.
17.
30.
33.
35.
64.
77.

136.
235.
414.
894.

1010.
291.

37.
18.
39.
26.
1.
0.
0.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

Raw Data Dump 3a3588.CNF



At tL

G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

SAMPLE
V34-8782

File ID: 2a2200.CNF

Counted on:
Detector: A
Geometry number: 1
Count time:

9/ 1/93 @14:54
EA2

28806. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
241.3 241.3 254.721 254.721

FWHM
Initial Final
20.000 15.110

Tau
Initial Final
10.000 5.401

PEAK RESULTS
Peak Error Limit: 15%

Peak
ID Isotope
1 Am243

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.941 5.276 5.290 -.0140.07 11.05 2.7

Activity
d/m uCi/ea
67.3 0.303E-04

0.941 <--valid peaks only--> 11.05

DETECTOR CALIBRATION
Energy(MEV) = 4.093 + (0.0047)*Channel

Energy range (MeV): 4.093 TO 6.500
Efficiency = 0.1658 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
5638.0
5750.5
5307.0

331.0

% Recovery
100.000
101.995
94.130
5.870

Analyzed by:

i11?.5

WHC-SD-WM-DP-053 REV 0

Peak
ID
1

Totals:

RW


